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BRUNSWICK IS HONEYCOMB HEADQUARTERS! 


Whatever your problem in metal 
honeycomb, conventional metal- 
work or in reinforced plastics, 
Brunswick can do the complete job 
... from design right through fab- 


Leading producers of military air- 
craft regard Brunswick as the prime 
supplier of compound contoured 
honeycomb components. Here, in 
ultra-modern facilities, every phase 
of production is held well within 
the specified tolerance limits by 
research teams and personnel 
that are both able and experienced. 


Availability of four huge autoclaves 
demonstrates the capability of 
Brunswick to cure assemblies re- 
quiring constant temperatures up 
to 500° Fahrenheit, pressures up to 
150 PSI, and vacuum to 28 inches 
of mercury. These are typical of the 
topflight facilities that always 
give you the best at Brunswick, 


rication and testing. Write today 
to: The Brunswick-Balke-Collender 
Company, Aircraft Division, 623 S. 
Wabash Avenue, Chicago 5, Illinois, 


BRUNSWICK 


MAKES YOUR IDEAS WORK 
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DOUGLAS DC-7C 
CONVAIR 8-58 AND OTHERS 


THE SOUND ANSWERS COME FROM 
a Goodyear, Aviation Product 
‘QEGOOo DFYEAR ision, abves 14. Ohio, pat : 


AV a ATION PRODU CTs te Angeles 54, Californie 


TO ADVANCE YOUR PROJECT’S COMPLETION DATE 
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DELIVERED ON TIME! 


PRESSURE, FLOW, TEMPERATURE AND ACTUATION PROBLEMS are among the many 
solved by Com-Air's ultra-precise accessories for hydraulic, pneumatic and fuel appli- 
cations. An experienced and integrated division of A*-S-R Products Corporation—one of 
America's foremost super-precision metalworkers—we are uniquely equipped to serve you. 
Our engineering staff combines years of specialized experience with channeled imagination— 
our skilled production team matches ultra-precise manufacturing techniques with super- 
rigid testing and inspection procedures. Call on us for research, design, and/or manu- 
facturing—or for a problem-solving component we already produce. 


cs 
COM «AIR CYLINDERS & 
Suitable for fuel, hydraulic or air 
Operating pressures: 100 to 3000 PSI PRODUCTS 


+e saan cpherepteee on to +650°F 1201 810 VISTA AVENUE « LOS ANGELES 23, CALIFORNIA 
Configuration to suit requirements A DIVISION OF A.$-R PRODUCTS CORPORATION 


DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC, AND FUEL CONTROL EQUIPMEN 





AVIATION CALENDAR 





Mar. 3-6—Third Annual American Society of 
Mechanical Engineers Gas Turbine Con 
ference and Exposition, Shoreham Hotel, 
Washington, D. C 

Mar. 4—““The Long History of Space Trav 
el,” Dr. Willy Ley, The Franklin Insti 
tute, Philadelphia, Pa 

Mar. 4-6—Sixth Annual Air Line Pilots Assn 
\ir Safety Forum, Hotel Shoreland, Chi 
cago, Ill 

Mar. 5-6—Second Annual Shock Tube Sym 
posium, Palo Alto, Calif For details 
write: Commander, Air Force Special 
Weapons Center, Kirtland AFB, N. W 
Atten.: R. R. Birukoff, SWRS 

Mar. 13-14—Institute of the Aeronautical 
Sciences, National Flight Propulsion 
Meeting (Secret clearance required), Ho 
tel Carter, Cleveland, Ohio 

Mar. 13-14—Fifth Annual Heat Transf 

Technical Conference, Oklahoma Stat« 
University, Stillwater, Okla 
Mar. 13-14—Second National Conference 
on Aviation Education, Hotel Mavflower 
Washington, D. C 
Mar. 17-20—Joint Aviation Conference 
American Rocket Societv-American S« 
tv of Mechanical Engineers, Statler 
Hilton Hotel, Dallas, Tex 
Mar. 17-21—Third Colloquium, Combus 
tio ind Propulsion Panel Advisory 
Group for Aeronautical Research and D 
ment NATO Palermo, Sicily 
17-21— lear ress, 2 
45 St. N 
Mar. 17-21—1 
t Nd \ } 
\udit n n o, Cal 
Mar. 17-27—International Acronauti 
Ist G ral Conferen 
details write 
Federation, 
lee, Par ( France 
Mar. 18 19-C nference on extrem 
Continued on page 6 
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iS NOT JUST 
ANOTHER DAMPER 


Through rigorous analysis CLEMCO has met the challenge 
of the aircraft and guided missile.industry and now provides 
these industries with three basic damper sizes ... EACH OF 
WHICH HAS THE GREATEST DYNAMIC SPRING 
CONSTANT, FOR ITS SIZE AND WEIGHT, EVER 
PRODUCED! 


CLEMCO Flutter Dampers have integral housing abutments which 
mean fewer assembly parts and extreme reliability 
CLEMCO Flutter Dampers are light weight, rugged, simple in con 
struction, and held to the finest of instrument tolerances to provide 
a performance tested product 
The spring which is a part of the damper and acts in series with the damping force 
Max. setting for optimum in-phase damping at frequencies of from 35 to 50 CPS 
CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of 
the aircraft and missile industry with the following: 

ROTARY ACTUATORS PROPRIETARY DESIGNS OF 

POWER STEERING UNITS HYDRAULIC AND PNEUMATIC 


FLUTTER DAMPERS UNITS FOR MILITARY AND 
MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT AND MISSILES 


Write for complete Clemco folder to 


210 E. Manville St., Compton, California 

















the 
pressure 


pickup 


that can,take 


If physical abuse is a problem in your 
application, consider CEC’s new Type 4-322 
Differential Pressure Pickup. With its 
unbonded strain-gage sensing element and 
diaphragm encased in a stainless-steel 
housing, the 4-322 will endure mistreatment 
that would cripple the average pressure 
pickup. The rugged 4-322 is available in 
pressure ranges from +7.5 psid to +50 psid 
and operates at line pressures up to 350 psi. 
Its compensated temperature range is 
—65°F to +250°F, and it may be operated 
from —100°F to +300°F without damage. 
Output at rated excitation is +20 mv at 
full range pressure. Size is 1-9/16”" x 
1-1/16” x 1-1/16". Weight: 181 grams 
nominal. For detailed information, call your 
nearest CEC sales and service office, or 
write for Bulletin CEC 1606-X1. 


Tran sduc er Division &) 


Consolidated 
Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 
RECOGNIZED LEADER IN GALVANOMETERS e@ TELEMETRY 


PRESSURE AND VIBRATION INSTRUMENTATION 
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(Continued from page 5) 
temperatures (over 30,000K), sponsored 
by USAF Cambridge Research Center 
L. G. Hanscom Field, Bedford, Mass 

Mar. 18-19—First Inter-Service and Industry 
Symposium on Guided Missiles Training 
Equipment (limited to those with Secret 
clearance), Naval Ordnance Laboratory, 
White Oaks, Silver Springs, Md. For 
details write Mr. J]. G. Vaeth, Head of 
New Weapons & Systems Division g.3 
Naval Training Device Center, Port . 
Washington, N. ¥ 

Mar. 24-26—Annual Meeting, Acro Medical 
Assn.. Statler Hotel, Washington, D. C 

Mar. 24-27—Institute of Radio Engineers, 
National Convention, Waldorf-Astoria 
Ilotel and New York Coliseum, New 
York City 

Mar. 30-Apr. L—RIFC-RNAS Reunion 
World War I), Toronto, Canada. Con 
tact: C. B. Stenning, Chairman, 149 
South Drive, Toronto 5 

Mar. 31-Apr. 4—American Management 
\ssn., Management Methods for Profes 
sional People Seminar, Sheraton-Astor 
Hotel, New York City 

Apr. 8-10—Fighth International Svmposia 
Electronic Waveguides, Engineering So 
ieties Bldg.. 29 W. 39 St.. New York 
City 

Apr. 10-11—\cronautical Training Societys 
Annual Meeting, Mavflower Hotel 
Washington, D. C 

Apr. 10-12—Southwestern Institute of Radio 
Engineers Conference and Electroni 
Show, St. Anthony Hotel and Municipal! 
\uditorium, San Antonio, Tex 

Apr. 16—“Inductive Testing Requirements 
of Contacts Used in Aircraft Electric Sys 
tems,” M. Trbovich, Hartman Electrical 
\lfg. Co., Engineers Club, Philadelphia 
Pa 

Apr. 16-19—14th Annual National Forum 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

Apr. 17-18—Institute of Environmental En 
gineers, Second Annual Technical Meet 
ing, New Yorker Hotel, New York City 

Apr. 22-24-1958 Electronic Components 
Conference, Ambassador Hotel, Los An- 
gcles, Calif 

Apr. 28-30—Second Annual Astronautics 
Conference, sponsored by Air Force Office 
of Scientific Research and Institute of 
Aeronautical Sciences, Shirlev Savoy 
Hotel, Denver, Colo 

May 4-7—Fourth National Flight Test In 
strumentation Symposium, Park Sheraton 
Hotel, New York City 

May 12-14—National Conference on Aero 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Biltmore Hotel, 
Davton, Ohio 

May 14-16—Spring Meeting, Society for Ex 
perimental Stress Analysis, Hotel Manger, 
Cleveland, Ohio. 

May 19-22—17th Annual National Confer 
ence, Society of Aeronautical Weight En 
gineers, Inc., Belmont Plaza Hotel, New 
York, N. Y 

June 2-4—1958 National Telemetering Con 
ference, Lord Baltimore Hotel, Baltimore. 

June 9-13—Fourth International Automation 
Exposition and Congress, Coliseum, N. Y. 
N. ¥ 
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ew Electrical Power System for 
Missiles and Aircraft 


Sundstrand Controllied-Speed Motor 
integrated with alternator provides mini- 
mum weight ond envelope. Leland Elec- 


tric's alternator is shown here. 


Operates off general hydraulic 
system, provides 4 kva rated power, 
capable of 100% overloads 


Use of a Sundstrand controlled-speed, variable-displacement 
hydraulic motor to drive a 400-cycle alternator provides an emer- 
gency and isolated electrical power-generation system with many 
desirable characteristics. 

High efficiency throughout the operating range is assured be- 
cause speed of the motor is controlled by varying the displacement 
to match the required torque output. The motor takes only that 
flow of oil from the general hydraulic system required to maintain 
the driven load. This eliminates the inefficient throttling necessary 
in a fixed-displacement motor system. There are no discontinu- 
ities in speed control from no load to full load. 

The system is capable of handling 100% overloads for extended 
periods. 

Integration of the motor in a common housing with the alter- 
nator provides minimum weight and envelope . . . maximum re- 
sistance to shock and vibration . . . and increased reliability. The 
integrated package also permits cooling the alternator with oil 
when air cooling is impractical. 

The motor shown has a self-contained flyball governor. Models 
with external speed controls are available where variable speed is 
required. The motor itself is particularly suited to driving any 
load where torque requirements are variable and heating of hydrau- 
lic fluid is critical. 


Mail coupon for complete details. 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company 


SUNDSTRAND 


Rockford, Illinois 


Sundstrand-Denver: Denver, Colorado ® Western District Office: Hawthorne, Calif. 





MOTOR EFFICIENCY % 
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Oscillograph trace of power-generating system perform 
ance with basic flyball governor. Governor trimming meth- 
ods provide more precise control 
Voor 
VaRIASL EE DYSPLACEMENT 
‘ 
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Cons tant DIS#t ACEMENT 
Maror 


LOAD 


Efficiency advantage of variable-displacement motor over 
fixed displacement motor is shown for load ranging from 
0 to 150% of rating 


4 kva with 1.0 power © Speed control within 
factor £1/10% with trim 

-65° Fto +275° Ftem- © £1%% with self-con- 
perature range tained governor 
Higher temperature ® One-second transient 
models available response 


Sundstrand Aviation 
2411 Eleventh St., Rockford, Ill. 


Send complete data on controlled-speed motor 
Name__ mavemupenesi 7 
Title 

Company 

Street Address 

City " State 

[] immediate interest [] Reference 





LABORATORY-TYPE POWER SUPPLY — 


New from Western Gear, Electro 
Products Division, is this lab-type, 
voltage-regulated power supply, 
available in either cabinet or rack 
type mounting. Input voltage is 105 
to 125 volts at 50 to 60 cycles 

per second. Three output voltages are 
available . . . continuously variable 

0 to 300V DC at 150 MA; continuously 
variable 0 to negative 150V DC at 

5 MA; and 6.3V AC at 8 amperes. 

For full information, use the 

coupon below, 


STROBOSCOPE UNIT— Now available, 
a reasonably-priced, compact, 
true-color stroboscope for viewing 
rotary, reciprocating or repetitive 
motion, as designed and 
manufactured by Western Gear's 
Electro Products Division. 
SPECIFICATIONS: Flash duration, 
10 microseconds; light output, 

5 Lumen seconds per flash; 
repetition rate, 0 to 100 pulses 
per second; dimensions, 6” wide, 
5” high, 534” deep. 

For complete information, mail 
the coupon below. 


TRANSISTORIZED VOLTAGE REGULATOR — Rugged conditions are 

made to order for this precision unit, especially where performance, 
space and weight are of extreme importance. 

The circuitry employs a shunt power transistor and a 
temperature-compensated Zener diode reference voltage. Input 

voltage is 31V DC plus or minus 4V. Output of the 7VR12 is 

5V DC at 100 to 200 MA. Regulation less than plus or minus 

.1 per cent for combined variations of input voltage, load current, 
temperature, drift and vibration. Dimensions 2 x 2 x 2. Weight 8.5 ounces. 
For more of the story, check and mail the coupon below. 


am CLIP AND SAVE a= 


Pictured above are only a few of 
Western Gear’s complete miniature 
motor line, ranging from 1/500th 

to 4 HP. Choose from cycle ranges of 
50 to 400 at any voltage required. 
Furthermore, if our basic designs do 
not meet your particular requirements, 
our engineers will be glad to work 
with you on your rotary electrical 
problems WITHOUT OBLIGATION! 


MULTIPLE CHANNEL STRAIN GAGE POWER SUPPLY — Model 7P01 
single or multiple channel strain gage power supply, 115 V, 60 cycle 
input, 10V DC output, adjustable from 9-11V DC with a 10-turn 
potentiometer. Output voltage changes less than plus or minus 

05% due to temperature change from 0 to 45°C; output 

voltage changes less than .1% due to 2% change in load 

current. Output ripple is less than 300 microvolts RMS, 

isolated from ground as follows: insulation resistance to ground, 
10,000 megohms; AC pickup voltage to ground, 5 microvolts peak. 

(Six channel unit shown.) For complete information, mail coupon below. 


Glenn Malme + WESTERN GEAR CORPORATION «+ P.O. Box 182, Lynwood, California 
Please send information checked: (0 Data sheet on Strain Gage Power Supply 
() Motor Catalog No. 254-A (0 Data sheet on Lab-type Power Supply 

() Data sheet on Voltage Regulator (0 Data sheet on Stroboscope Unit 


Wesrern Gear 


Name 





Title 





Company. 





Address 








City. 
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... Because MENASCO USES ADVANCED 
METHODS IN THE 
MANUFACTURE OF BANTAM LANDING GEAR 


Doucias A4D-2 Skyhawk, smallest and lightest jet combat 
plane operates from all sizes of Navy carriers and short land- 
ing fields. Nicknamed the “Mighty Midget,’ this powerful 
bantam attack plane is the latest in design simplification and 
efficient functional performance. Capabilities include carry- 








Chose menasco 
) [eS SCR 


ing atom bombs, rockets, missiles, machine guns and other 
weapons. 

MENaSCO was chosen to fabricate the compact, lightweight, 
rugged landing gear required to meet the highest mechanical 
specifications. Compatible with the design pattern, MENASCO 
used the most economical, yet most effective and practical 
fabrication techniques to provide low cost high volume. This 
is typical of the imaginative thinking which applies to 
Menasco’s production planning. 


first in development, quality, delivery and service 


menasco manufacturing company 
BURBANK, CALIFORNIA * FORT WORTH, TEXAS 


SPECIALISTS IN AIRCRAFT LANDING GEAR 
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*price—$490 with model 0143 power supply 


WIDE CAPABILITY...HIGH DEPENDABILITY > 


NEW HALLAMORE DC AMPLIFIER The combination of low drift and noise with high stability and broad bandwidth constitutes 
an instrument very nearly ideal for applications requiring the amplification of DC signals. The Hallamore Model 0142 affords 
DC gain accuracy of 1% or better and DC gain stability of .05°%, with adrift of lessthan + 2 microvolts , referred to input 
with 10°; regulated line. Applications include telemetering, data handling and process control. The unit is also employed as 
an oscilloscope pre-amplifier, galvanometer driver, or error amplifier. Model 0142 is immediately available as a plug-in unit or 
as an element in a module of eight amplifiers with eight Model 0143 power supplies or one Model 0144 regulated power supply. 
For general laboratory use, the amplifier has been combined with a Hallamore power supply in a convenient, portable cabinet, 
Model 0146. Write or phone for PUB 543, full description of Model 0142 DC Amplifier. Address: 8352 Brookhurst Avenue, 
Anaheim, California. 
‘) 


~) 
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HALLAMORE ELECTRONICS COMPANY . j> a division of the SIEGLER CORPORATION 
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Another ARC Flight Proved Product 


@ SCS/DCS: Transmitter can operate 6 mc higher 
than receiver in DCS position and on same fre- 
quency in SCS control position 


The Type 210 360 Channel VHF 
Transceiver. Now available—a high powered 
VHF Transceiver that permits two-way communication 
on ALL frequencies likely to be used for many years . . . 
choice of any required frequency for any part of the 
country, whether you fly under VFR or IFR conditions. 
Here is extra safety insurance for you and others on 
today’s more crowded airways. 


THE SYSTEM: 
® Frequency range: 118.00 to 135.95 mc 
® 360 channels, spaced 50 kc 
@ Weight of entire system: 22 pounds, compact 
size 
® Operation: single channel simplex or double 
channel simplex by pilot selection 


TRANSMITTER: 


® Power output: 15 watts, high level amplitude 
modulation 


RECEIVER: 
® Sensitivity 2 microvolts at 10 db SiN 
® AVC: 3 db, 10 to 10,000 microvolts 


® image rejection: over 70 db; all other spurious 
rejections over 80 db 


® Automatic noise limiter 


Backed by 29 years of leadership in airborne electronic 
equipment exclusively, and over 18 months of labora- 
tory and flight testing, the Type 210 assures you of 
ARC’s well known exacting standards of engineering 
and quality manufacture. 


Ask your dealer or write us for descriptive brochure. 


Oependable Airborne Electronic Equipment Since 1928 


Aiwcrafe Radic Corporation soonron, new sersty 


Omni/Loc Receivers @ Course Directors 


Miniaturized Automatic Direction Finders @ LF Receivers and Loop Direction Finders @ UHF and VHF 


Receivers and Transmitters © 10-Channel Isolation Amplifiers © High Powered Cabin Audio Amplifiers @ Interphone Amplifiers 
Omnirange Signal Generators and Standard Course Checkers @ 900-2100 Mc Signal Gene 





ADVANCED 
TELEMETER 
RECEIVING 
STATIONS 


BANDSWITCHING SUBCARRIER WOW AND FLUTTER SYSTEM for SECONDARY STANDARD VOLTAGE 
DISCRIMINATOR operating on any tape recording instaliations. SOURCE 
RIG frequency 
SSESEGIUMATORS tor operation en PDM-TO-VOLTAGE CONVERTER for ALL-CHANNEL SUBCARRIER 
ali standard predetermined frequencies. use in data-processing systems. GSCHLLATER for precision testing. 
PDM-TO-DIGITAL CONVERTER TRANSMITTING COMPONENTS 
GANS PASS AND LOW PASS FILTERS for use with digital data systems. AND SYSTEMS 


East Coast Office: P. O. Box 391, Wilton Conn. ¢ Dayton, Ohio: 120 W. 2nd St. ¢ Washington, D. C.: Suite 803, 1701 “K” St., N. W. 
Canadian Distributors: Computing Devices of Canado, Ottawa 4, Ontario © Export Division: Bendix International, 205 E. 42nd St., New York 17 
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Margin for Error...None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! yy Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication. ¥ Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 
IDEALLY SUITED TO HIGH-SPEED OPERATION 


journal roller bearings for every field of transportation and industry. 


on indefinitely, these aircr 


Buil! to hold their pre 


bearings are recommended wherever superior qua 


BOWER ROLLER BEARING DIVISION and high-speed operation are required. For 


applications, a special alloy stee developed 


FEDERAL-MOGUL-BOWER BEARINGS, INC. @ DETROIT 14, MICHIGAN Bower and several aircraft companies 


22 3, 
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CAPACITY at General Controls covers a 

multitude of your important needs: Capacity 

to create new ideas in controls, working 
The key word in choosing hand-in-hand with your engineers . . . capacity 
to produce quality controls to your rigid 


a manufacturer to produce 
requirements and make on-time deliveries... 


your aircraft controls... capacity to push immediately into full-scale 
. production in any emergency... capacity of 6 
e a a iy 1¢ different plants located strategically through- 
p V out the U.S.... capacity to understand your 
problems based on our work for most of the 
...is General Controls’ aircraft manufacturers in the U.S. 


middle name! When aircraft controls are your problem, 
you'll be way ahead by talking to the 
men from General Controls. Forty-two 
. branch offices to. serve you. 


J« 
- | 
Sy Solenoid 
Valves 


= a West Coast Manufacturing Center 


Hydraulic Valves 


~~ —e* 


s Se 


ot Air Valves 


Pressur@ Switches 


Gs cre See) Po 


Skokie, llinois 


Geuges 


*. Iron Mountain, Michivan 
Fuet 


oi = GENERAL CONTROLS 
seiaienetiemsinie « Skokie, ane 


Guelph, Ontario, Canada 








This new Airborne modular actuator—rated 20 Ib./in. at 26 v d-c—is not a standard model in the usual 
sense. Rather, it is merely one example of the many different rotary actuator packages that can be 
assembled from Airborne’s new line of standardized, interchangeable actuator components. 


AIRBORNE now offers you the advantages 
of modular design in rotary actuators, too 





A year ago Airborne introduced a that exactly meets your capacity and 
new line of linear actuators based on configuration requirements. As a re- BASIC OPTIONS OF 
the modular design concept. Be- sult, you have greater design freedom 
cause of the excellent reception ac- without becoming involved in the ex- 
corded it, we are now offering the pense and delay associated with 
advantages of modular design in specials. 
Airborne rotary actuators as well. In addition, while redesigning un- 
With modular design, you are no der the modular system, we have re- 
longer limited to a line of a few duced the bulk and increased the 
standard models whose design is rela- capacity of many Airborne actuator 
tively fixed. Instead you can now components. You get more power in 
specify any one of several dozen dif- a smaller package, one that saves Airborne modular rotary actuator classification 


ferent actuator packages assembled valuable weight and airframe space. R12 is comprised of 12 standard, interchange 
able components. Over 40 different rotary actu 


TYPICAL (R12) MODULE 





from standardized, interchangeable Writt today for further informa- ayn pe 
. ators, with loac ratings uf oO UU fir ar 
>» o > ) . > ; ; a >) , bs 
Airborne components. In most cases, tion on Airborne’s new modular speeds from .5 to SO rpm, can be assembled 
this will give you a rotary actuator design actuators—rotary or linear. from these components 


LINEATOR® « ROTORAC® + TRIM TROL® oe ROTORETTE® ANGLgear® re 7 ROTOLOK 
i 
a 


Sa 


oe = a 
NEW MODULAR ACTUATOR 


AIRBORNE ACCESSORIES CORPORATION = 


Contains pertinent information on new A 


HILLSIDE S. NEW JERSEY modular design rotary and linear actuators 


cluding operating capacity rves 


Represented in Canada by: WINNETT BOYD LIMITED «© 745 Mt. Pleasant Rd., Toronto 12, Ont. dimensional data. Writ 








You can depend on MYATT 
jet engine bearings... 


FOR PRECISION 
EXCEEDING 
SPECIFICATIONS 


Calling on Hyatt to build your jet engine bearings assures 








you of the ultimate in bearing precision. 

And HYATT’S uncompromising quality controls 

THE LOCKHEED ELECTRA IS POWERED BY guarantee this precision throughout the entire production 

schedule. HYATT’S uniform accuracy prevents vibration— 

ALLISON 501-D-13 PROP-JET assures longer, smoother operation in every single 
ENGINES application! Every bearing we deliver will measure up— 

not merely to your minimum specifications, 


WITH HYATT HY-ROLL BEARINGS but to your highest expectations! 


IN THE POWER SECTION AND Request Catalog A-56 for size ranges and load ratings of 
REDUCTION GEAR standard HYATT Aircraft Bearings. 

For expert engineering and production help in solving 

special bearing problems, contact Hyatt Bearings Division, 








General Motors Corporation, Harrison, New Jersey. 


—, G FORWARD prow FIFT 
RT Another ==) contribution to aviation progress 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 





NEW 
AEROPRODUCTS 
TURBO- 
PROPELLER 


Its rugged and durable construction already 
proved in thousands of flight hours, the 
Aeroproducts 606 Turbo-Propeller is now dem- 
onstrating in the Lockheed Electra why it is the 
first choice of ten airlines which have ordered 
this new prop-jet airliner. 


Since its first flight made 56 days ahead of 
schedule—the Electra has been underway on a 
flight-test program preliminary to the start of 
rigid CAA qualification tests. In its instant 
response to the power of the Allison 501 engine; 
its ability to provide maximum thrust for fast 
take-off after short ground runs and its blade 
efficiency for smooth economical cruise — the 
Aeroproducts 606 Turbo-Propeller is showing 
why the propeller plus jet is the ideal power plant 


~ 


helps power the new 
Lockheed Electra into 
the air 56 days 
ahead of schedule 


yA 


for medium- to short-range jet-age aircraft. 


All Aeroproducts Turbo-Propellers incorporate 
such advanced design features as hollow steel 
forged blades—hydraulic pitch changing mecha- 
nism — hydro-mechanical governing system and 
integral oil supply. And, every Aeroproducts 
Turbo-Propeller is a completely self-contained 
operating unit. 

Aeroproducts—with a background of millions of 
propeller flight hours—has more turbo-propeller 
experience than all other American manufac- 
turers combined. Find out how America’s lead- 
ing designer and producer of turbo-propellers 
can help add a new high in performance and 
dependability to your power-plant designs. 


priser g orer~ Mero pro ducts CM 


ALLISON DIVISION OF GENERAL MOTORS * DAYTON, OHIO 








ELECTRIC MOTOR 
TERMINAL ADAPTER 


AIRCRAFT BRAKE 
SHOE HEAT BARRIER 


2 


ELECTRONIC TUBE SOCKET 


Ips 


HEAT DAM ON JET 
ENGINE AFTERBURNER 


COAXIAL CABLE SPLICER 
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ELECTRIC MOTOR 
THERMOSTAT HOUSING 


™— 


TERMINAL STRIPS 
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PLUG-IN COIL BOBBIN 
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TERMINAL COIL SUPPORT 
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RADAR WINDOW 


my 


WAVE GUIDE INSULATOR 


SYNCHRONOUS 
MOTOR COMMUTATOR 





CONNECTOR PLUG 





TERMINAL CAP 





LINE SHAFT HEAT BARRIER 


TRANSFORMER RATIO SELECTOR 











Thermal or Electrical Insulation at 800 F .. . . with 
DOW CORNING SILICONE MOLDING COMPOUNDS 


Parts made from Dow Corning silicone Typical Properties of a 
molding compounds are light, strong, and Dow Corning Silicone Molding Compound* 
heat-resistant. They have excellent dielec- Dielectric constant 


@ 1 megacycle dry 3.2 wet 3.6 


tric properties and low heat conductivity . . 
will reduce transferred temperatures from 
1500 F to lower than 500F in less than 
one inch of wall thickness. Dow Corning 
silicone molding compounds withstand con- 
tinuous operation at 600 F and even short 
exposure to 1500 F. They are readily molded 
on conventional equipment. 


Dissipation factor 
@ 1 megacycle dry 0.005 wet 0.05 
Flexural strength, psi 12,000 
Tensile strength, psi 4,500 
Impact strength, ft-lb/in 15 
*Cured 2 hours at 390 F. For operation at 1500 F, an 
additional afterbake at 800 F is recommended. 


Send for new brochure, 
Address Dept. 092b. 


Dow Corning CORPORATION 


MIDLAND, MICHIGAN 
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These weather items prepared in consultation with the United States Weather Bureau 
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Chart shows typical paths and initial condition of Air Masses entering United States 


AIR MASSES 


Diagram above shows the major air 
masses moving into the United States. 
Broadly speaking, they fall into two 
categories: Polar and Tropical. Each has 
certain weather characteristics associated 
with it. 

Polar Air Masses generally move over 
increasingly warmer surfaces and become 
unstable, so their weather is characteristi- 
cally showery. Depending on amount of 


moisture encountered, they form cumulus- 
type clouds, rain or snow showers and 
often bumpy air at low levels. 


Tropical Air Masses moving from 
warm source regions are cooled from 
below and become stabilized. Stratified 
clouds like Stratus or Fog are formed. 
When this moist air meets colder Polar 
Air, it will ride up over cold front, pro- 
ducing showers and thunderstorms. 


Properties of air masses from standpoint of flying during winter season 


AIR MASS CLOUDS CEILINGS 


SURFACE 
TEMPERA 
TURE F 


VISIBILITIES TURBULENCE 





cP (near source None Uniimited 
fegion) 

500-1 000 feet, 

0 over mountains 


Stratocumulus and cumulus 
tops 7,000- 10,000 feet 


* 
cP (southeast of 
Great Lakes) 
1,000-3,000 ft. 
0 over mountains. 


* 
mP (on Pacific Cumulus tops above 
coast) 20,000 feet 


mP (east of None Unlimited 
Rockies) 

Stratocumulus and stratus 0- 1,000 feet 
tops, 6,000-8,000 feet 


mP (east coast) 


mT (Pacific Stratus of stratocumulus 500. 1,500 feet 


coast) 
100-1, 500 feet 


mT (east of Stratus of stratocumulus 


Rockies) 


Smooth except with 10 to -60 
high wind velocities 


Excellent (except near indus 
trial areas, then 1-4 miles) 


1-5 miles, 0 in snow Moderate turbulence Oto 2 
flurries. up to 10,000 feet 


Moderate to strong 
turbulence 


Good except 0 over mountains 
and in showers. 

Smooth except in lower 
levels with high winds 


Excellent except near indus 
trial areas, then 1-4 miles 


Fair except 0 in precipi Rough in jower levels. 


tation area 


Good Smooth 


Good Smooth 


*Source of Polar or Tropical air is indicated by a prefix “C” for continental and “M" for maritime. 





SOCONY MOBIL OIL COMPANY, INC., and Affiliates 
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FORECAST: 
Top-Flight Performance 
with Mobilgas Aircraft 

and Mobiloil Aero 


Advances in the science of weather 
forecasting have made it possible 
to accurately predict the tempera- 
ture changes, humidity and air mass 
effects that will be encountered in 
jet and turbo-prop flight. Socony 
Mobil has kept pace by developing 
fuels and lubricants with built-in 
performance properties that assure 
top-flight performance under the 
most rigorous conditions. Fly 


safely! Fly with Mobil! 





You’re Miles Ahead With Mobil 


MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION, MOBIL OVERSEAS OIL COMPANY, INC, 











EDITORIAL 





Technical Rivalry Is Healthy 


Every time the American people come to grips with 
the genuine problem of reorganizing our national mili 
tary effort to cope with moder technical and political 
requirements, there is a great hue and cry over the 
deleterious effects of inter-service rivalry. We are now 
in the midst of a vital debate in Congress, the public 
prints and the executive branch of the government over 
just what action is needed to effectively modernize our 
defense structure. The issue of inter-service rivalry is 
one of the major hinges around which this debate re- 
volves. And it needs some clarification if much light 
is to be generated from the intense heat of this debate. 

here are really two types of inter-service rivalry, and 
it 1s important to distinguish between them in evaluat- 
ing any proposals for defense reorganization. One is 
the struggle between the leaders of the Army, Navy 
and Air Force for positions of power and top command 
in relation to their service rivals and the drive to obtain 
and retain for their particular service the choice military 
roles regardless of the major changes wrought by tech- 
nology and international politics. It is this type of 
inter-service rivalry that does the real harm. It is need 
lessly expensive because it virtually equips all three 
services to fight all phases of any future wars by them- 
selves. 


Prevents Effective Defense 


It prevents the country from gaining a really effec- 
tive defense for the money invested because the top 
level military horse-trading allows each of the serv 
ices to retain many of their unnecessary functions and 
prerogatives in return for similar concessions to the 
rivals. And it prevents the organization of a really 
effective national strategic doctrine and top-level com 
mand function. ‘This type of inter-service rivalry should 
be subjected to the closest scrutiny and get major atten 
tion in the reorganization effort. 

Che second type of inter-service rivalry, often lumped 
with the first in a single package, is competition on the 
technical level in developing new weapon systems and 
new weapon concepts. This rivalry is an extremely 
healthy aspect of our current military picture and should 
be treated very gingerly, particularly in any effort to 
centralize and place all technical development under a 
single decision-making group or individual. Both indus 
trial and military technical history are full of examples 
where strong research and development rivalry has pro- 
duced payofts that would otherwise never have materti- 
alized. Also this technical nvalry has often prevented 
the military from falling into the vacuum created by 
a bad technical decision by one service because there 
was a successful alternative developed by another. The 
history of failure to keep pace with technical progress 
in both industry and military is characterized by policy 
decisions for centralization and elimination of competi 
tive developments. Even today in the Soviet Union, 
certainly one of the most centralized political organi- 
zations in history, there is a determined effort to main 
tain lively technical competition, with great rewards for 
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successful development and corresponding penalties for 
failure. 

The most recent example of where healthy technica 
rivalry paid off in achievement is, of 
of the Army’s Explorer satellite in contrast to the tech 
nical problems still besetting the Navy's Vanguar 
project. The decision to bar the Army from this tech 
nical competition several years ago was just as basica 
unsound as the current decision to develop only a sing 
anti-missile defense system I'he technical rivalry b« 
tween the Army and USAF in developing an interme 
stimulated fast 


ourse, the succes 


diate range ballistic missile 


progress toward operationally useful results than if a 


igaln 
single service had been able to dawdle along on its 
project, secure in the knowledge that it had no com 
petition closer than the Soviet Union. 


Propulsion Examples 


The propulsion field has been studded with examples 


where inter-service rivalry saved the country from major 
In the era just before World War II, 


strcamn 


military disasters 
the Army Air Corps became fascinated with the 
lining possibility offered by liquid cooled engines and 
made a policy decision to abandon all air-cooled engine 
Navy took a different view and 


1i¢ 


development he 
pushed the air-cooled engine strongly so that when t 
crisis Of World War II arrived the Army would have 
been in real trouble without the Navy-sponsored ait 
cooled engines to power so many of its fighters and 


bombers. Similarly, in post-war propulsion history the 
Air Force has taken a consistenth) 


view of the turboprop while the Navy has been equally 


; 


dim development 


consistent in its support of this type powerplant i 
admirable “workhorse of the jet age The fa 
both Air Force and commercial transports are flvyi 
extremely useful turboprop engines today is a concrete 
result of the Navy's technical policy and a dividend of 


inter-service technical rivalry. 


One Danger 


Che only genuine danger resulting from inter-service 
technical rivalry is that patently unpromising develop 
ments tend to be pushed long past the point when any 
promise of payoff in useful weapons has passed, merels 
Also, if this techni 


yt 


for the purposes of military politics 
cal rivalry is continued past the development phase 
production of two essentially duplicating weapon svs 
tems, such as the IRBM’s Thor and Jupiter, it be 
comes a luxury the taxpayer can neither afford not 


really needs 

In the great debate on defense reorganization let's be 
careful to distinguish between political and technical 
inter-service rivalry and that would 
eliminate or stifle the strongest type of competition on 
the technical development level. Without healthy tech- 
nical competition between both industry and the mili- 
tary services, we cannot make progress at the rate re- 
quired to stay ahead of our international competitors. 


—Robert Hotz 
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During World War IL Eastern Industries pio- 

meered cooling systems for aircraft electronic 

systems. Now, thousands of installations later. 

and as the leader in this challenging field. 

Eastern is stili pioneering. 

Experience has been a springboard to new de- 

velopments . . . compactness, simplification, re- 

frigeration cycles. Research and development 

continue to play their vital parts in perfecting 

systems to overcome the new problems as ex- 

panded aircraft performance produces fantastic 

rises in temperatures. 

If you have a challenging problem, come to the es 
leader in the field for complete and creative COGLING Unset 
engineering help. 


ELECTRONIC TUBE COOLING UNITS 


Custom-made units, with or without refrigeration 
cycles, provide a method of maintaining safe 
operating temperature limits in electronic equip- 
ment. Standard sub-assemblies and components 
normally are used to create a custom-made de- 
sign to fit your exact needs. Costs are minimized 
for these completely self-contained units by com- 
bining heat exchangers, fans or blowers, liquid 
pumps, reservoirs, flow switch, thermostat, and 
other common components. 


BEPRICERATION-T VPS Write for Eastern AVIONICS BULLETIN 340 
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WHO'S WHERE 





In the Front Office 


Carter L. Burgess, president of American 
Machine & Foundry Co. 

George C. Martin, vice president-general 
manager of the Seattle Division, Boeing Air- 
plane Co 

Col. Frank M. Fazio, USAF, command 
ing officer of Air Research and Develop 
ment Command's Liaison Organization, 
Andress AFB, Md 

A. R. Teasdale, director of advanced tech- 
nology, Temco Aircraft Corp 

Richard D. Eccles, vice-president and gen 
eral manager of Stockton Helicopters, has 
been elected president of the Helicopter 
Assn. of America 

George W. Brooks, vice president and 
general manager, Greer Hydraulics Engineer 
ing, Inc., North Hollywood, Calif., subsidi 
ary of Greer Hydraulics Inc., Jamaica, N. Y 

James L. Dooley, vice president-advance 
development, McCulloch Motors Corp 
Los Angeles, Calif 

J. A. Morley, president of Avro Aircraft 
Services Ltd., subsidiary in Europe of Avro 
Aircraft Ltd 


Honors and Elections 


William P. Lear, Sr., has been elected 
to the board of directors of Pacific Airmo 
live Corp 

W. Laurence LePage, aeronautical engi 
ueer and management consultant, has been 
clected president of the Franklin Institute. 
Philadelphia, Pa 

Republic Aviation Corp. has been awarded 
a Certificate of Corporate Membership by 
the American Astronautical Society 

Prof. Sverre Pettersen, Norwegian me- 
teorologist, has been elected 1958-59 
president of the American Meteorological 
Society, Boston, Mass., and Henry T. Har- 
rison, director of meteorology for United 
Airlines in Denver, Colo., has been elected 
vice president 

Richard D. Eccles, vice president and 
general manager of Stockton Helicopters, 
has been elected president of the Helicopter 
Association of America 

Edward Adams, Jr., vice president of the 
National Bank of Detroit, a director, Aero 
quip Corp., Jackson, Mich. 

A. H. Hobelmann, assistant vice presi 
dent of the Aviation Division of Walter 
Kidde & Company, Inc., has been awarded 
a Certificate of Appreciation by the So 
ciety of Automotive Engineers for his work 
in establishing standards for portable fire 
extinguishers and development of aircraft 
pneumatic equipment 


Changes 


Dr. Everett T. Welmers, assistant to the 
president of Bell Aircraft Corp. for long- 
range planning 

N. M. Graham, manager of commercial 
sales at the Columbus Division of North 
American Aviation, Inc 

J. M. Duarte, assistant to the agency and 
interline sales manager of Braniff Airways, 
(Continued on p. 111) 
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INDUSTRY OBSERVER 


> Convair is proposing a Mach 6 ramjet weapon system that would weigh 
12,000 Ib., be carried approximately 1,000 mi. toward a target by the B-55, 


be released to travel up to 3,000 mi. to target. Aircraft could then 
return 4,000 mi. to its home base. It would carry approximately 1,000 Ib 
payload, fly above 100,000 ft. Convair Fort Worth Division originated the 
proposal. 


> North American WS-110A chemical bomber is scheduled to fly for the 
first time in 1962, become operational in 1963. Flight test program will be 
highly accelerated to meet the operational target date. Indication of 
importance Air Force has placed on WS-110A project is that competition 
decision was delayed only eight days after the date originally set despite 
the exceedingly difficult choice between the designs of North American and 
Boeing and the equipment and process ramifications which required 
re-evaluation. 


> Nuclear warhead version of Hughes Falcon air-to-air missile is scheduled 
to be flight tested in the near future. 


> Polaris fleet ballistic missile is a two-stage solid propellant missile, with 
optimum specifications calling for an overall diameter of 54 in., length of 
28 ft. and 29,000 Ib. gross weight. 


> Vertol’s experimental tilt-wing convertiplane Model 76 has flown vertically 
and horizontally but has not vet made a transition flight. Test program has 
been delayed somewhat while components used in the two ducted-fan tail 
units used for pitch and yaw control in vertical flight are strengthened. First 
transition flights are expected to be made this spring 


> Turbojet manufacturers have development plans for engines to fit super- 
sonic transports which might be flying by 1970 with speeds in the 1,000 to 
1,500 mph. regime. Scale version of General Electric's X-279 engine for 
WS-110A chemical bomber probably will be groomed to fit this role. 


> Vertol 107, a company-financed turbine helicopter, is scheduled to roll out 
next month. Powered by two Lycoming T53 turbine engines, the project 
preserves the tandem rotor configuration of earlier Vertol models. It has a 
smaller fuselage but a roomier cabin than the H-21 


> Ramo-Wooldridge Corp. is providing electronic countermeasures equip- 
ment used in two Air Force electronic countermeasures missiles-McDonnell 
Aircraft’s Green Quail (GAM-72) designed to decoy attacking interceptors 
and missiles away from our bombers, and Fairchild Aircraft’s Bull Goose 
(SM-73) designed for surface launch, possibly against attacking bombers. 


> Goodyear Aircraft Corp. is working on means of making its ATRAN 

Automatic Terrain Recognition and Navigation System—follow a map with 
the same accuracy as a human pilot to direct a cruise missile to enemy 
targets. Formerly, ATRAN required an electronic “map,” such as a tape 
of film “recording” of the terrain to be overflown which had previously been 
recorded from a radar set carried by reconnaissance aircraft. In operation, 
ATRAN continuously compares recorded map with terrain and automati 
cally corrects for any deviations from desired track. 


P Republic Aviation’s new helicopter division is actively demonstrating two 
French-built Sud Alouette 2 jet-powered helicopters to prospective civilian 
customers. One aircraft is in the northeast, the other in the west. Repub- 
lic is busy training additional Alouette demonstrator pilots, including some 
without previous rotary wing experience, to expand its demonstration pro- 
gram. Current schedule calls for Republic to receive another five to 10 
Alouettes via air shipment by the end of the month. 


> Fairey Aviation expects a British European Airways contract this vear 
for at least two of its Rotodyne VOI transports. Production model Roto 
dyne is scheduled to fly later this year. 














HOW THE 


W rap a fully cured tape of this new silicone rubber 
around a cable ... in a short time it fuses into a 
homogeneous mass! Press a molded or extruded 
piece of this rubber into position and it will stay 
firmly in place. From research at UNION CARBIDE, 
the Silicones Man brings you the world’s first fusible, 
silicone rubber. 

This new product has all the properties usually 
associated with premium silicone fubber . . . out- 
standing high temperature performance, good elec- 
trical and oil resistance, excellent reversion resist- 
ance among them. You can well imagine the many 
applications in electronics gear, high temperature 


Uniocking the secrets of silicones 
Rubber, Monomers, Resins, Oils and Emulsions 


The term “Union Carbide” is a registered trade-mark of UCC. 


SILIGONESS WIA HeELpep... 
MAKE THE TAPE THAT FORMS A PERFECT SKIN 


locations ... how assembly work will be speeded by 
“press-in-place” construction. Here is another exam- 
ple of how the specialized know ledge of the Silicones 
Man has helped solve an “impossible” problem. 

Write for data on “Fusible Silicone Rubber” or 
any of the many other silicones products available 
through the Silicones Man. Address Dept. AW-23, 
Silicones Division, Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. (In Canada: 
Bakelite Company, Division of Union Carbide Can- 
ada Limited, Toronto 7, Ontario) 


UNION 
TL SILICONES 


TRADE-MARK 

















Presidential Optimism 


Increased defense spending was cited by President 
Eisenhower last week as one of several government pro- 
grams and policies that will foster recovery of the U.S 
cconomy later this year. 

Eisenhower spoke of “‘a sharp increase in the first half 
of this vear in the rate at which defense procurement 
contracts will be placed with private industry.” He made 
no mention of the sharp cutback in the rate at which 
procurement contracts were placed in the last half of 
1957 under Administration spending ceilings 

His expression of faith came one day after his Com- 
merce and Labor secretaries announced that unemploy- 
ment stood at 4,494,000 in mid-January—the highest 
since 1950. Aircraft industry employment has dropped 
more than 100,000 from a peak of 910,000 last April 

Eisenhower also cited as one of the economy’s “strong 
and undiminished underlying forces of growth” the “bil- 
hons of dollars being spent every vear on research and 
development that will mean new products and new jobs.” 


Offer to French 


France’s threat to denounce the bilateral air agreement 
with the U. S. may have been softened last week by a 
State Department note offering Air France a route from 
Paris to the West Coast without asking for additional 
trafic rights for U. S. carriers in return. The note asked 
only that France relinquish her trafhe rights to Houston 
in exchange for the West Coast route—a decided step- 
down from an earlier U.S. stand that stipulated a number 
of new traffic rights for U. S. airlines 

Possibility that France will accept the latest offer as an 
interim solution to the problem now appears strong 
Some observers suspect that France is not too eager to 
1 complete rewriting of the bilateral agreement for fear 
of being forced into bringing a number of private French 
airlines into any revised route pattern. Any agreement 
calling for full reciprocity of routes and equality of op 
portunity, as France claims it wants, would reduce direct 
gains to Air France if other French carriers were included. 


Capital Gains 


Outlook is favorable for passage of legislation permit 
ting subsidized airlines to set aside earnings from equip 
ment sales for the purchase of new equipment when it 
comes up for Senate action this week. There will be 
opposition, however, led by Sen. John Williams (R.-Del.) 
and Sen. Frank Lausche (D.-Ohio). The measure already 
has passed the House. 


Atomic Committee 


Joint Congressional Atomic Energy Committee plans 
to remain active in outer space matters despite the ap 
pointment of a special Senate subcommittee on outer 
space (see page 28). “Nuclear propulsion is the most 
important aspect of the outer space field at this time,” 
Rep. Carl Durham (D.-N. C.), chairman of the Atomic 
Committee, declared. “It is generally agreed that nuclear 
propulsion will be required to get to outer space, and 
getting up there is the most important point at this 
time.” Durham reported that progress on all three of 
Atomic Energy Commission’s nuclear power projects 
aimed at outer space is encouraging: Rover nuclear rocket 
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project; Pluto nuclear ramjet project, and SNAP (Sec 
ondary Nuclear Auxiliary Power) project. Durham has 
no plans to abolish the outer space subcommittee that 
was appointed promptly after the convening of Congress 
But the two subcommittees which probably will be most 
active on outer space propulsion are the Research and 
Development Subcommittee headed by Rep. Mel 
(D.-Ill.) and the Military Applications Subcommitte« 
headed bv Sen. Henry Jackson (D.-Wash 


Price 


Space Lawyers 
Rep. Kenneth B. Keating (R.-N. ¥ 


o1 outer space is going to present as many 
complex problems to lawyers as to scientists and engineers 
and that space-age challenges to the legal profession ar 
not far off. 

Keating said that, while law must reflect past exper 
ence and while legal solutions cannot normally precedc¢ 
practical needs, the space age presents a different picture 
Lawvers, he said, will have to anticipate and confront 
space-age problems before they become additional elec 
ments of world tension. “If we wait until the collisions 
occur before we devise the rules of the road, there 
be no hope for the settlement of the clashes by a ruk 
of law.” 

Keating raises these questions as examples 
e “Are international rules of discovery and occupation 
suitable for determining the rights of nations to terres 
trial bodies on which landings may be made?” 

e Who owns space? “Suppose we were to attempt to 
apply the principles of established international law by 
extending the boundaries of each nation into outer space 
Because of the curved face of the Earth, the extension 
would give us an inverted cone which would grow bigger 
and bigger in relation to the country as it reached farther 
into space. At some point these cones would overlap and 
more than one state would be occupving the 
Moreover, the continuous movement of the 
Earth on its axis means that the relationship of particular 
areas on the surface of the Earth to space bevond the 
itmosphere would be constantly changing 

e “What would be the launching nation’s liability for 
damages if Sputnik II were to come crashing down and 
destroy valuable property?” 


says exploration 
serious and 


mHa\ 


Samec all 
space 


French, Dutch Missile Tour 


Group of French and Dutch government-industr 
representatives have just completed month-long tour of 
U.S. missile manufacturers and bases to familiarize them 
with weapons in or nearing operational status. In ait 
defense Krench appear to missiles with 
self-contained guidance, like Boeing Bomarc, which 
ihev believe are less vulnerable to mass-raid saturation 
than ground-directed missiles like the Nike and Talos 


missiles, favor 


Small Business 


Senate Small Business Committee this vear plans to 
as thev affect small firms 
tracting, the weapon system, the missile program, poli 


focus on these areas subcon 
cies on government-owned production equipment, pro 
cedures of Civil Aeronautics Board and other regulator 
agencies, programs for a pooling of small business facili 
ties on government contracts. 


Sen. John Sparkman (D.-Ala.). 


The group is headed by 
—Washington staft 
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Industry Girds for Tough Contract Talks 


Sikorsky strike vote may portend rugged negotiation 


sessions; labor, management seem in stubborn mood. 


Strike vote and last ditch negotia- 
tions last week at Sikorsky Division of 
United Aircraft Corp. may be a bell- 
wether of a rough and tumble spring 
this vear for the aircraft industry and 
its labor unions. 

Management, with cutback, stretch 
out and layoff scars, from last year ap- 
pears to be in no mood for easy com- 
promise. Unions, on the other hand, 
ire not responding with any noticeable 
meckness to the same circumstances. 

If anything, the unions may be 
rumbling a little louder than usual 
Significant signs are co-operation, at 
lcast in some areas, by the United Auto 
Workers and the International Assn. 
of Machinists, which laid out similar 
aims in the aircraft industry at national 
conventions last vear. What may be in 
the wind is a push by the unions for 
industry-wide bargaining. 

Some sources expect a bitter spring. 
Others think the negotiations will pro 
sound and fury but little real 

Che Sikorsky situation thus be 
comes a good barometer on how far 
management and unions are prepared 


or not to go. 


duce 
action. 


go 
to go 


Strike Vote 


At Sikorsky, the UAW voted to strike 
at midnight last Saturday unless a 
settlement was reached at two meetings 
prior to the strike deadline. Final strike 
vote needed only a bare majority for 
ratification, compared with the two 
thirds vote needed for initial strike au 
thorization 

Observers on the Sikorsky 
the union drive does not appear to be 


scene Sa\ 


economic. They point out also that 
economic conditions in the Bridgeport, 
Conn., area are the worst in many vears 
and are a poor backdrop for a strong 
union wage push. 

Company offered a general across-the 
board wage hike ranging from a mini 
mum of nine cents pel hour to a top 
of 14 cents per hour, for a top hourl 
wage rate of $3.31 for grade 1 em 
ploves. ‘The raise was to be effective in 
December, not at contract expiration 


Union Demands 


Union demands at Sikorsky follow 
what is generally believed to be a na 
tional pattern, including compulsory at 
bitration, a union shop and broadening 
of the apprentice program, part of a 
total of 68 demands 

In an exception to IAM-UAW joint 
moves elsewhere, the IAM last De 
cember, settled with Pratt & Whitney 
Aircraft Division of United Aircraft 
Corp. on same terms offered to Sikor- 
sky. Exception P&W’s North 
Haven plant. Contract there is held by 
UAW and expires in April 

AVIATION WEEK survey 
labor front shows, in general, that the 
two large unions have apparently joined 
forces to align contracts on an industry 
wide basis, dealing with larger 
panies first. ‘They are 
@ North American Aviation, 
Angeles, Calif 
@ Lockheed Aircraft Corp., 
Calif. 

e Chance Vought Aircraft, Inc., Dallas, 
lex 
e Convair 


Was 


of industrv’s 


com 
Inc., Los 
Burbank, 


Division of General Dv- 





subcontractors. 


Systems Division at Waltham, Mass. 


junction with SAGE. 





Plato Components Test 


components” of the 


Washington—Successful tests of unspecified “key 
anti-missile system were announced last week by 


Plato was identified by Aviation Week last Dec. 6 (p. 26) as an Army-Sylvania 
Electric Products, Inc., project aimed at a relatively mobile intermediate range 
ballistic missile defense system for overseas U. S. bases. 

Work is centered in Sylvania’s Missile Systems Laboratory of the Electronic 
Technical supervisor is Redstone 
and contract supervisor is Boston Ordnance District. Subcontractors include Gen- 
eral Electric Co., American Machine and Foundry Co. and Sanders Associates, Inc 

Plato system, scheduled to be cancelled in the pre-Sputnik era, will use the 
Nike Zeus missile now under development. 

Air Force last week also identified Sylvania as another subcontractor to Radio 
Corp. of America for the ballistic missile early warning system (AW Jan. 27, p. 26), 
and said the Ballistic Missile Division of Air Research and Development Command 
will manage the overall program. The early warning system will use the Distant 
Early Warning line and other existing communications and will operate in con- 


Plato 


Army. Army also named Plato 


Arsenal 








namics Corp., San Diego, Calif. 

Contracts at North American, Lock- 
heed and Chance Vought have been 
shuffled so all expire early in March, 
and Convair’s contract ends April 15 
In all cases, it looks as if unions and 
management are preparing for a long, 
hard go-around at the bargaining tables 
with neither side showing much inclina 
tion for concessions. 

Basic points unions seck are the fol 
lowing 
¢ Stifter severance pay and relocation 
cost clauses, apparently as a result of 
heavy lavofts in the industry. 

* Adoption of escalator clauses tied to 
cost of living index, with current, 13 
cent upward adjustment added to a 
raise in the present hourly rate (figure 
mentioned across the 
board : 

e Cut in contract lengths from the pres 
ent two-year term to one veat 

e Considerable expansion of shop ap 
pientice programs. 

On the other hand, management 
teams are preparing for a strenuous 
bargaining fight, stress recent contract 
cutbacks and cancellations and blotting 
up of airline credit by existing new 
equipment orders. 

‘op spokesmen contend present eco 
nomic situation nationally and within 
industry “leaves little room for labor 


CONCESSIONS 


most is 6% 


Points for Negotiation 


I'scalator clause and the hike in 
hourly wage rates probably will take 
precedence in upcoming negotiations 
IAM already has escalator clause at 
Lockheed and Convair San Diego 
plants, and UAW previously gained 
this at North American. 

Vhinking right now is the companies 
will strongly resist adding 13 cent cost 
of living adjustment to any wage hike 
Sources contend part of the adjustment 
will go into the base rate, but the big 
question is how much. 

Dip in industry employment has the 
two unions pushing hard for company 
payment of severance and costs of re 
locating emploves, a clause which in 
cludes a per diem settlement. Union 
wants payment of household shipping 
costs, en route expenses including eight 
cents a mile for up to two cars, and 
relocation pay ($10 a day for worker 
and spouse, and $5 a day for each minor 
dependent) up to 31 days. 

If emplove chooses to turn down his 
relocation assignment, union wants pay- 
ment of full severance pay of one-half 
day's pay for every month of service. 

Four-day, 35-hr. week probably will 
come up for discussion but indications 
are unions will not push it hard. Profit 
sharing, proposed at UAW _  nationa! 
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convention, is not expected to be a big 
issuc. 

Indentured apprentice programs will 
get a hard going-over. Union is propos- 
ing a plan it says will develop top skills 
vithin the industry. Plan 
cmploves between ages of 15 and 27 
ind calls for on-the-ob training plan 
plus four hours a week of class train 
ing to be financed by the company 

\ first vear apprentice would get 65‘ 
of the journeyman rate, rising to 92°‘ 
in his fourth vear, on the basis of pres 
ent demands. Unions are also pressing 
for job classification provisions, insist 
ing that employe who its downgraded be 
returned to his pre-promotion job classi 
fication, retaining his seniority. Union 
ilso wants same pay for same job, re- 
gardless of company worked for 

Labor negotiators again will hammer 
away for union shop but this has never 
become a strike issue in the past. As of 
Southern California aircraft com 
panies have a “maintenance of member 
hip” clause, which stipulates that all 
cmploves who join a union must remain 
in good standing during the life of the 
contract 

Both unions will propose up 
eradings in sick leave, vacation benefits 
ind pension and insurance plans 


centers on 


now, 


also 


Public Relations Factor 


I'rom all indications, both sides have 
cve on public relations aspects of nego 
tiations, in view of current defense and 
space developments. One spokesman 
mentioned: “The ghost of the govern- 
ment is at the bargaining table.” 

While management points to indus- 
trv cutbacks and stretchouts, the unions 

mtend that increased defense tempo 
with resultant spending will offset this 
factor 

Unions are known to be preparing 
public relations program and_ possibly 
ould, Aviation WEEK has learned, ask 
for early assistance by federal mediators 
ind conciliators. Intense public inter 
est in the missile race mav have a bear 
ing here 

At the UAW convention, delegates 
ipproved a $5 dues increase during 
March, Apri] and May, with funds col 
lected going into the UAW strike fund 
Chance Vought local opposed this 
move and voted against it, but resolu 
tion passed by large majority.) 





Soviet Astronautical 
Meeting Planned 

Moscow—Soviet science officials say 
they expect 1,200 scientists from at least 
50 nations to attend the International 
\stronautical Congress scheduled to be 
held here in August. Last year’s meet- 
ing of the International Astronautical 
Congress was held in Barcelona (AW 
Oct. 14, p. 29). 











AVIATION WEEK, February 17, 1958 


Defense Warned Missile ‘Tests 
Jeopardized by Telemetry Lack 


By Philip J. Klass 
Washington—Defens Department 
has been warned that success of missile 
nd aircraft flight tests i 
dized by lack of coordination and prog 
telemetry 
obtaining ack 


being jeopai 
ress in modernizing 
ment standards 
quate frequency 

Defens« 
lish a single telemetr 
ing of representatives of military ser\ 
ices, aircraft missile 
telemetry equipment makers and with 
the authority t 
situation 

Warning and recommendations com¢ 
from L. W., Gardenhire and G. M. ‘Thi 
nell, past and present chairmen of the 
National ‘Telemetering 
ational group that represents the In 
stitute of the Acronautical Sciences 
American Rocket Society, American 
Institute of Electrical Engineers 
the Instrument Socictv of America in 
the field of telemetry. Gardenhire is an 
enginecr with Radiation Inc., a_ tek 
metry manufacturer. Thvnell is with 
the Johns Hopkins University Applied 
Physics Laboratorv. 

Warning is of particular interest in 
view of unconfirmed report that recent 
unsuccessful flight of Atlas missile ma\ 
have been caused bv the pick-up of a 
stray radio signal from another tele 
metry transmitter 

James Spriggs, member of the staff 
of William M. Holaday, Defense De 
partment director of guided missiles 
met recently with Gardenhire and Th 
nell 

Spriggs, former 
Research Development 
mentation group which established the 
present telemetry standards nearly 10 
vears ago, suggested that the National 
lelemetry Conference should be an 
udvisory group that would make specific 
However, he 
give no that Defense 
be able to act upon these recommenda 
Aviation WEEK was told 

Divided responsibility, which makes 
it dificult for Defense Department to 
act, is one of the primary roadblocks 
preventing adoption of improved telc 
metry techniques, such as new pulsc 
modulation, Gardenhire savs 

Telemetry manufacturers are reluc 
tant to put new techniques into produc 
tion without assurance of a potential 
market. Aircraft/missile manufacturers 
will not buy new telemetry 
equipment without assurance that the 
military test ranges will be equipped 
with the required ground-based equip 


equip 
and in 
allocations 

also has been urged to estab 
agency, consist 


manufacturers and 


correct the present 


Conference a 


and 


chairman of the 


Board instru 


rccommendations could 


issurancc would 


tions, 


airborne 


Miulit 
funds for instrum 
mit the ! 


ment pur h 


nent 
11iS¢ 


coming 

uch faciliti 
Result 
other te 


wher 


ment 
ind tar more extravagant in use 

spectrum than the equipment 

tclemett rs could 
Nhilitar 

informal organiz n 

Inter-Rang¢ 

which 


produc ¢ 


; 
secks ft irdize telemetr 


st ind 


nous test range 


facilities mong 
Assigned ler rv band of 215 t 


35 me. has long been ognized 


inadequate vet half of it is being taken 


other military appli 


awav for use in 
tions. Even with the original spectru 


assignment, channels are in such d 
mand that missile telemetry equipment 
can not be full 
launching, Gardenhire 
flight checkouts, it 
loads " for checking th 
transmitters Sig 


tran 


checked out prior t 
savs. In 
has been Hnecessal 
to use “dumm 
cutput of telemetry 
nal is not 
mitted bi 


greatly complic tes 


ictually radiated but is 
coaxial cables. This not onl 
and delays the tash 
of missile check-out but fails to provid 


complete essurance that equipment | 
operable 


requency band in the 


region also h been assigned for tek 


| 
Llowever it these microw 


mectr\ 

frequencies, new techniques must be 

emploved which increase 7A 

ind cost of airborne 
Another function of the 

which the 


Conference 


equipment 
Defense Dx 
National 


woulc 


partment group 
I clemetri proposes 
recommend minimun 
future 
Spriggs told Aviation Week he be 


be to study and 
spectrum necds for systems 
lieves the problem is not as bad as G 
though h« 
Situation is far from ideal 
points that Aeronautics 
Inc., under Army Signal Corps contract 
has been studving the telemett 
lollowing 
completion of the study during th 
coming RDB tek 
metry standards may be revised to pre 
vide for tech 
nigue standards 
Although Spriggs concedes the im 
Defense 
is not now in a position to establish th« 
National 


chairmen 


denhire 
that the 
Spriggs 


Suggests 


idmit 
out 


whol 
problem for the past veat 


vear, the long-used 


new pulse modulation 


portance of telemetry, he 


SavVs 
wency which the lelemetr 
Conference 


have suggested 
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Senate, House Form Space Units; 


USAF Space Claim Recognized 


By Ford Eastman 


Washington—Both the House and 
Senate moved in separate actions last 
week to create new committees to shape 
national space policy and monitor U. S. 
activity in space exploration. 

Earlier, Defense Secretary Neil H. 
McElroy ordered establishment of the 
Advanced Research Projects Agency 
and tentatively placed responsibjlity for 
operation of manned space vehicles with 
the Air Force. These were the develop- 
ments 
© Vice President Richard Nixon, acting 
upon recommendations of Senate Ma- 
jority Leader Lyndon Johnson (D.-Tex.) 
and Minority Leader William Know- 
land (R.-Calif.), named a 13-man special 
committee to study space problems and 
to recommend a national space policy. 
e Rep. Kenneth B. Keating (R.-N. Y.) 
introduced a resolution to create a 
standing House committee to deal with 
space problems on a permanent basis. 
e Secretary McElroy issued a directive 
creating the Advanced Research Projects 
Agency and named Roy W. Johnson, 
General Electric Co. vice president, as 
its director. 


ARPA’s Functions 


ARPA’s function will be to proceed 
with research and development of 
weapon systems and military require- 
ments for an indefinite period, and space 
projects authorized by the President for 
one year. By that time, it is expected 
that Congress will have studied and 
acted on legislation to place firm 
responsibility for space programs in 
cither an existing or a new agency. 

Named to the special Senate com- 
mittee established for this purpose were 
Democratic Senators Johnson, Richard 
Russell (Ga.), Warren Magnuson 
(Wash.), Stuart Symington, (Mo.), 
Theodore Francis Green, (R. I.), John 
L. McClellan, (Ark.) and Clinton P. 
Anderson, (N. M.). Republican sen- 
ators are Styles Bridges (N. H.), Alex- 
ander Wiley (Wis.), Leverett Salton- 
stall (Mass.), John Bricker (Ohio), 
Bourke Hickenlooper (iowa) and Karl 
E. Mundt, (S. D.). 

Formation of a staff and of an out- 
line for a planned course of action are 
expected to begin this week. 

Keating, in introducing his resolution 
to create a standing House Committee 
on Outer Space, warned that to delay 
action would invite confusion and juris- 
dictional problems. 

He said he introduced a bill to estab- 
lish a joint congressional committee on 
the first day of the session, but that 
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no action had been taken on the pro- 
posal. Meanwhile, the Senate went 
ahead on its own. 

Keating proposed amending the Rules 
of the House to create the committee 
and authorize it to make continuing 
studies of the use and control of outer 
space, with particular attention to: 

e “Research, development, production 
and other activities of any department 
or agency of the government, or of any 
private agency, conducting activities 
relating to outer space, including such 
activities relating to rockets, missiles and 
Earth satellites. 

e “International relations and agree- 
ments concerning legal, jurisdictional, 
communications, navigation and other 
matters concerning the use and control 
of outer space. 

e “Security standards and safeguards 
with respect to outer space activities. 

e “Control and dissemination of infor- 
mation concerning outer space activi- 
ties. 

e “Protection of health and promotion 
of safety in connection with research, 
development and production activities 
relating to outer space.” 

Keating told the House that no sin- 
gle committee is now constituted to 
deal comprehensively and in a coordi- 
nated fashion with these measures. In 
many instances, he said, a single bill 
concerned with space cuts across the 
lines of interest of a number of stand- 
ing committees. With many bills al 
ready introduced, he added, the result 
is that a number of committees may 
want to duplicate hearings on a single 
issue or a series of issues. 


ARPA and Congress 


If approved, the House committee, 
like the Senate, will undoubtedly con- 
sider the role ARPA will play in the 
exploration of space. Congress author- 
ized the Defense Department to pro- 
ceed with urgent weapon systems and 
military obligations in its 1958 supple- 
mental appropriations bill, but placed 
a one-year limit on non-military space 
projects. 

In announcing formation of the 
agency, McElroy said that, at this stage, 
he did not think that certain projects 
such as surveillance fit into strictly mili- 
tarv or non-military categories. He said 
the so-called scientific information being 
received from present satellites is pro- 
viding basic information needed for any 
further satellite planning—scientific, 
non-military and military. 

In regard to projects already under 
way, McElroy said he felt ARPA 
should provide direction and financing 


but not interfere with the actual oper 
ation. This he said would, in effect, 
make the services already engaged in 
research agents of ARPA, which would 
do the planning. Other opinions ex- 
pressed by McElroy: 
e There is no reason why the Defense 
Department cannot work very well with 
a civilian agency if one is picked to con 
trol space projects. ““We have done so 
in the case of the National Advisory 
Committee for Aeronautics on aircraft 
development, and very successfully. We 
have been very happy with what has 
been achieved by that joint endeavor, 
and I believe that the NACA has also 
felt that it has been very satisfactory 
from their standpoint. I would say 
there would be a complete concurrence 
on our part with the desirability of 
working with an agency like the NACA 
. and I think we have contributed 
to each other’s programs in a way which 
I think is most desirable for this kind 
of thing to proceed.” 
e William M. Holaday will retain his 
full responsibility as director of guided 
missiles under ARPA, while the new 
director will assume control of the anti 
missile missile, satellite and other outer 
space programs. 
e There is no thought of dropping 
Vanguard project as a result of the two 
failures in attempts to put a small satel- 
lite into orbit. 
e First intercontinental ballistic missile 
unit probably will be operational by the 
end of 1959. 


Career of ARPA Head 
At GE Detailed 


Washington—Career of Roy W. 
Johnson, General Electric vice presi- 
dent named to direct the Advanced 
Research Projects Agency has been de- 
voted largely to the fields of advertising 
and GE’s household appliances opera- 
tion. 

After graduating from the Univer- 
sity of Michigan in 1927 with an A. B. 
degree, Johnson joined the advertising 
firm of Campbell-Ewald. In 1930, he 
joined the advertising staff of Gen- 
eral Electric’s Appliance Department, 
moved up to become manager of the 
Home Laundry Division, later became 
manager of Pioneering Products (new 
types of appliances). 

In 1939, when Ralph J. Cordiner, 
now president of GE, left General 
Electric’s Appliance Department to be- 
come head of Schick Inc., Johnson fol- 
lowed and joined Schick's sales depart 
ment. 

In 1942, he followed Cordiner to 
the War Production Board ‘where he 
became director of Facilities Bureau 
When Cordiner left WPB in 1944 to 
return to GE’s Appliance Department, 
Johnson re-joined the firm as_ vice 
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ROY W. JOHNSON 


president of commercial activities for 
the company’s ‘Telechron (electric 
clock) subsidiary. 

In 1948, Johnson became vice presi- 
dent in charge of affiliated manufac- 
turing companies, which included Tele- 
chron, Hotpoint, Trumble, Monowatt 
and other subsidiary firms making elec- 
trical hardware and supplies. 

In December, 1950, Cordiner suc- 
ceeded Charles E. Wilson as president 
of General Electric when the latter 
came to Washington to assume a gov 
ernment post during the Korean war. 
later, the company un 
derwent a major reorganization, and 
Johnson was named executive vice 
president in charge of appliance and 
electronic activities 

At that time, GE’s consumer 
tronics (TV, radio) were part of the 
same division which developed radar 
and other military equipment. In No 
vember, 1955, General Electric sepa 
rated these two portions of its elec 
tronics business, pulling the defense 
portion out of Johnson's group and 
placing it in the Electronic, Atomic 
and Defense Systems group under an- 
other executive 

This four-and-a-half veat 
which Johnson was general manager of 
all of GE’s appliance and electronics 
activities, is the electronics experienc 
cited by Defense Secretary Neil Mc 
Elrov as one of Johnson’s qualifications 
for his new job 

During this same period, GE’s Elec- 
tronics Division was headed by Dr. Wal- 
ter R. G. Baker, who held the title of 
vice president prior to the reorganiza- 
tion. Baker ran his division with a firm 
hand and with few requests for outside 
assistance. 

However, a GE official who was em 
ploved at the company’s electronics re- 


Iwo months 


elec . 


span, in 
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search laboratory savs Johnson always 
took a personal interest in the activities 
of the laboratory whenever he visited 
Syracuse, N. Y. 

In October, 1957, 
lieved of his command as vice president 
of the appliance group and named a 
“consultant” to his successor. No rea- 
son was given for the action, although 
it may have stemmed from GE’s lag- 
ging appliance sales. 

Johnson, who is 52, has what he calls 
“substantial” holdings of General Elec 
tric stock, probably in the range of se\ 
eral hundred thousand dollars. Because 
the ARPA position does not require 
congressional approval, any conflict of 
interest issue may not be raised officially 

One of Johnson’s former associates 
in GE’s appliance department says his 
experience well qualifies him to quash 
inter-group rivalries. Another former 
GE associate says he can be tough and 
ruthless 

Johnson, who is expected to receive 
$18,000 or $19,000 a in his new 
post, received a salary of $158,000 in 
1956 from General Electric. Johnson is 
quoted as saying that he plans to re 
main at ARPA for only about two vears 
and does not plan to return to GE 
afterward. 


Nuclear Rocket 
May Be Accelerated 

Washington—Atomic Energy Com- 
mission 1S expected to ask Congress 
within the near future for a substantial 
increase in funds to accelerate its nu 
clear rocket program. 

'wo key AEC spokesmen have as 
sured a subcommittee of the Joint Con 
gressional Atomic Energy Committee of 
the ultimate success in the development 
of a nuclear-propelled rocket 

AEC Chairman 
ported that 
among scientists working on the Rover 
nuclear rocket project. Col. Jack Arm 
strong, assistant director of AEC’s Air 
craft Reactor Branch, testified, “I know 
are going to do it.” Achievement 
of the hvdrogen bomb was a far more 
difficult undertaking, both Strauss and 
Armstrong pointed out 

rhe request for new funds will be to 
finance an alternative approach to 
Rover, rather than to compress the pres 
cnt program’s timetable. Sen. Clinton 
Anderson (D.-N. M.). chairman of the 
subcommittee, said. Rover is scheduled 
for initial testing later this vear at AEC’s 
Nevada test range 

Armstrong gave these two major ad- 
vantages of nuclear propulsion 
chemical propulsion for outer space 
e With less weight and greater thrust, 
nuclear propulsion can “obviously” sup 
port a much larger payload 
¢ Nuclear propulsion will have greater 


Johnson was r 


vCal 


Strauss 1 
skepticism 


Lewis 
there is no 


the 


Ovel 


dependability, since it will be possibl 
to fire it shot, 
while chemical propulsion will have to 


into outer space in on 


be fired in stages, involving mor 


part 

and more possibilities for failures 
Strauss put 1oOn1C propulsion in the 

far future, commenting that “there will 


have to be a very great breakthrough 


‘Giant’ Engine Gains 
Cited as Space Need 
Washington—Among the major steps 


that taken 
space flight becomes a reality ar 


must be before manned 
giant 


] 
and system reli 


advances in 
abilitv”’ 
engines and structures, a 


sommiuttec for 


engine 
ind development of verv light 
National Ad 
Acronauti 
rocket specialist said last week 
John L. Sloop, chief of the Ro 
Engine Branch of NACA’s Lewis Fli 
Propulsion Laboratory, told an Institute 
of Aeronautical Sciences that 
“it is quite likely that for an ambitiou 
space flight undertaking, several propul 
will be 
steps in the flight.’ 
High energy liquid propellant rockets 
Earth satellite an 
Moon missions and perhaps as fat 
as Mars, Sloop said Nuclear rocket 
also are promising in these 


VISOr\ ( 


k ? 


ht 


mecting 


sion methods used at variou 


show promise fot 


ircas 
svstems—arc-jct 
ion-thrust, plasma accelerators and ph 
ton sail 


on the interplanetar 


Proposed electric 
engines— are most promising 
flight.” S! 
Sloop believes a vigorous i 
native will put th 
U. S. ahead in propulsion methods for 
satellites and space flight. But h 
these steps must be taken before man 


OOD Sa 


research program 


flies in space 
e “We must develop high-energy fuels 
] 

ight 


and very weight but powerful 
cngines 

e“We must develop propulsion s\ 
tems that use very little propellant f 
long periods of time such as the electric 
system 
e“We must 


light 


make ven 


pound we 


how to 


CvVcrT\ 


learn 
Structures, for 


carry along represents a very high in 


vestment in 
e“We must make giant advances in 
engine and reliability for ther 
won't be a parts warehouse ot 
filling station if we 


encrg\ 


svstem 
Spar}re¢ 
need more part 
Or gas 

e“We must develop very 
guidance systems in order to fiv alon 

the exact orbit timed carefully with 
respect to the Moon or planet we wis! 
to reach.” 

e “Man must learn to live safely in th« 
dangers of outer space and keep alert 
in the confines of his ship for many days 
of flight.” 

e “We must learn how to make vehicles 
to bring him safely back into Earth 

atmosphere and land.” 


iccurate 





FLIGHT view of Vertol Medel 44 helicopter shows Neoprene-coated nylon bags which are kept inflated at all times. System causes drag. 


Permanently-Inflated Float Gear Tested 


AT TAKEOFF, water pours from faired “cages” that hold main gear floats, and from fairing around which nose gear nylon bag fits. 





FUSELAGE on test model has been sealed to a level 12 in. above static water line. Floats 
are compartmented to preserve flotation even if punctured. 


CRANE lowers Model 44 in first test. 


on Model 44. 


New York—Permanently-inflated nv- 
lon bags are key units in new helicopter 
emergency flotation system developed 
by the Vertol Aircraft Corp. for New 
York Airwavs, the Swedish Navy and 
Sabena Belgian World Airlines. 
Intended only as a safety measure, ; se ae eee ee 
system has had 10 hr. of flight testing MODEL 44 water touchdown shows water streaming past tail section. 
and will undergo CAA tests next week, 
according to Vertol officials. 
Vertol has combined Model 44 
fuselage sealing with inflatable gear to 
allow amphibian helicopter operations 
under emergency conditions. Company 
tests were made at Mustin Field, Phila- 
delphia Navy Yard. 
New York Airways has ordered five 
Model 44s operating into New York’s 
30th Street heliport, a platform which 
extends into the Hudson River; the 
Swedish Navy has purchased four for 
antisubmarine warfare, and Sabena 
plans to fit two with floats. 
Major advantage, aside from the 
safety factor, is that aircraft's tandem 
rotor configuration and long fuselage 
obviate the need for a shaped boat-like 
hull, according to the designers : 
Floats, made by U. S. Rubber Co., phir yk = Fe Sw > 
are nylon fabric coated with Neoprene iene ictiee one nas ~ 35 
rubber. Main gear floats are teardrop a : . 
shaped to cut drag. Forward float is | MODIFIED helicopter touches on main floats in three-point position at 30 kt. 
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fuselage by a girt strip 
which acts as a fairing. Fuselage 1s 
sealed to 12 in. above static water line 

Floats are inflated to 1.5 psi, by use 
of ground inflation valves. Company 
believes gear will reduce cruising speed 
by four or five knots. ‘Total weight, in- 
cluding fuselage sealing, is 340. lb. En- 
estimate about 80 Ib. of addi- 
gear, such as air bottles and 
are saved by keeping bags inflated 


attached to 


gineers 
tional 
valves, 
at all times 

Air bags are compartmented so air- 
craft will float even if bags are punc 
tured in the landing. Vertol said that 
for regular operation from a water base, 
additional hull compartmentation, bilge 
pumps and other provisions would be 
required. 

Before flight testing, company car 
ried out a number of wind tunnel tests 
on a model at the University of Detroit. 


At Philadelphia, auto-rotational land 
were and water 
resonance tests with what 
company termed satisfactory results. 

Flying at 30 kt. at touchdown, at a 
gioss weight of 14,300 Ib., Model 44 
sends water high into air but pilot re 
ports sensation is much the same as a 
water landing in a fiving boat? Aircraft 
has been taxied at speeds up to eight 
knots with no difficulty in handling 

Technique calls for pilot to “fly” 
helicopter into water. At takeoff, water 
pours from the faired cages that hold 
main gear floats and from 
fairing. 

In past test, Vertol has made HUP-2 
amphibious by sealing fuselage and add- 
ing outrigger floats (AW Oct. 21, p 
32). Svstem called for extensive modifi 
cation of aircraft. 

Sabena will 


ings accomplished 


concluded 


_ 
hose geal 


use two Model 44s to 





CS ery 
BG, 


expand its helicopter service in Europe 
during the Brussels World’s Fair. Both 
have been leased from Vertol for six 
months effective April 17, opening of 
the Fair. Airline operates helicopters 
from Brussels to Paris, Rotterdam, 
Cologne and Bonn. 

\. V. J. Vernieuwe, airline’s senior 
vice president, said Sabena will evaluate 
Model 44 as.a permanent addition or 
as a replacement to its present fleet of 
single-rotor helicopters 

Sabena personnel will fly the aircraft 
One Model 44 will be equipped with 
a 15-passenger airline interior, and the 
cther with 14 and a 
lavatory 

Vertol will send a pilot, technical 
representative and crew chiefs to Brus- 
sels to supervise training and mainte 
nance. The helicopters are expected to 
fly about 10 hr 


passenger seats 


a day 


— 


RAT (rocket-assisted torpedo), Navy anti-submarine weapon, is displayed. Torpedo is acoustic-homing type (AW Feb. 10, p. 97). 


Rocket-Boost Navy Torpedo Operational 


By Richard Sweeney 


torpedo 
svstem 
lest 


Pasadena — Rocket-assisted 
(RAT) anti-submarine weapon 
developed by Naval Ordnance 
Station, China Lake, which now is op 
erational with fleet units, was unveiled 
here last week. 

Weapon system light 
weight homing torpedo, rocket booster 
and airframe launcher. Fire control svs 
tem uses analog computer utilizing data 
derived from ship’s normal sonar gear. 

Use of RAT enables surface vessels 
to wage anti-submarine warfare at a 
distance and without leaving assigned 
stations in formation, instead of having 
to leave station, close on enemy sub and 
try to destroy him with depth charges 

RAT can be incorporated on any sut 
face ship having standard 5-in. anti 
aircraft gun mounts, Navy says, with 
«emphasis on the destroyer, which has a 


consists of 


32 


wal 
magazine tvpe, 


mission of anti-submarine 
fare. Launchers are 
with two launchers mounted in fixed 
position on each gun turret. Aiming is 
accomplished by gun mount mechanism 
in azimuth and elevation 

System operation has sonar gear de 
tecting sub presence, obtaining range 
and bearing information which is fed 
to the analog computer. Computer 
programs missile flight and light goes 
on to signify missile is ready for launch. 
Missile is launched, flies to area of target 
where airframe is separated from tor- 
pedo; torpedo is lowered to water by 
parachute; parachute equipment sep 
arates from torpedo on water entry, and 
torpedo goes on its homing mission. 

Missile weighs 450 Ib., is 16 ft. long 
Torpedo, developed by Clevite Re- 
search Corp., is approximately 8 ft. 
long, 10 in. in diameter. Airframe 
covers just less than half this length, 


prime 


extends backwards to enclose short 
burning time, solid propellant rocket 
motor developed by Allegany Ballistics 
Laboratory. Airframe is built-up sheet 
metal, held in place during launch and 
through required ballistic trajectory by 
straps which are blown off at proper 
point in flight. When straps are loosed 
airframe peels off from aerodynamic 
forces, in two picces. 

\ timing device, set by the fire con 
trol svstem before missile is launched, 
detonates straps at any preset point in 
missile’s capability, which is 
several miles 

Releasing of airframe initiates para 
chute sequence, which has missile first 
slowed down by deceleration parachute 
to point where main canopy is opened 
Size of main canopy was dictated by 
maximum velocity at which water en 
try could be made. A special nose cone 
on torpedo absorbs first water impact 


range 
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forces, prevents damage to torpedo’s 
homing equipment. 

Nose cone and parachute system 
separate from torpedo at water entry. 

Since ballistic values are well known, 
fire control is less sophisticated than 
many others, is interlocking with missile 
1educed to setting the timing device 
which blows off straps after proper 
flight interval. 

Pinpoint accuracy of flight distance 
is not required since homing equipment 
equires placing the torpedo just within 
i certain area rather than at a specific 
point. 

Missile velocity is high subsonic, and 
the system cannot be jammed in flight. 
Use of solid rocket motor further en 
hances reliability and simplicity. 

Flexibility is provided in that the an 
frame can utilize a number of tor 
pedoes, is not limited to one. 

Librascope Inc., developed fire con 
trol svstem, and launchers were devel 
oped by Puget Sound Naval Shipyard. 
System took four years from conception 
to operational status. 


Earl D. Prudden Dies: 
Was Ryan Vice President 
Earl D. Prudden, retired vice presi 
dent of Rvan Aeronautical Co., died 
on Feb. 6, at the age of 62, in San 
Diego, Calif. During World War I] 
Mr. Prudden headed Ryan's military 
pilot training programs at San Diego. 
and Hemet, Calif. and Tucson, Ariz 


a 


Five weeks after rollout at North American Aviation’s Columbus, 
Ohio, Division, new 500-mph. T2J-1 all-purpose Navy jet trainer 
is shown airborne Feb. 10, during a low-level flyby with gear 
down. First flight, with airplane still unpainted, was made three 
days before. Designed for training pilots from primary through 
advanced phases, including carrier qualification, T2J-1 is powered 
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Bill to Alter Obligational System 


Gets Increased House Opposition 


Washington — Proposed legislation 
that would change the present obliga 
tional system of budgeting to an annual 
accrued expenditure basis is mecting 
increased opposition in the House. The 
bill passed the Senate without opposi 
tion during the last session 

The bill, now awaiting floor action 
in the House, has been opposed pub 
licly by individual aircraft manufactur 
ers and the director of Industry Plan 
ning Service of the Aircraft Industnes 
Assn. 

Introduced in the House by Rep 
Paul G. Rogers (D.-Fla.), the bill was 
designed to eliminate large unexpended 
carrvover balances and improve congres 
sional control of the budget. It is sup 
ported by the Citizens Committee for 
the Hoover Report, and its passage was 
urged by President Eisenhower in his 
budget message this year. 

At present, estimates for appropria 
tions are presented and funds appropri 
ated to cover the goods and services to 
be ordered in the budget vear regard 
less of whether the goods or services are 
to be received or paid for in the budget 
year or during subsequent vears. 

At the time the services or goods are 
ordered, an amount is obligated or r 
served in the appropriation account to 


mounted in the belly. 
signed seat ejection system permitting safe escape at ground level 
Landing speed is reported at 
40,000 ft. Following initial tests at Columbus, T2J-1 is scheduled 
to start intensive evaluation program at Palmdale, Calif. 


pay the vendor upon delivery. 

Under the new bill, H. R 
funds would be appropriated to pay for 
goods or services that arc expected to 
be received during the fiscal vear, and 
where needed, authority given to enter 
into contracts and orders for goods and 
services to be delivered in future vears 

In a signed statement last year, 35 
members of the House Appropriations 
Committee said the proposed _ bill 
would tend to confuse the economy is 
sue and increase government spending 
and make it easier to get Congress to 
grant authority to obligate the govern 
ment. 

Ihe statement said the proposed bill 
would merely put the government into 
installment buving, a practice which in 
personal operation had led millions of 
families into over-spending, by substi 
tuting contract authority for appropria 
tions. 

“In appropriation bills now,” th 
statement said, “we gencrally full 
finance long-range programs for aircraft, 
ships and other long-lead time items 
Congress and the country know in ad 
vance just how big and expensive th« 
programs arc 

Rep. John Taber (R.-N. Y.) who was 


one of the signers of the statement, said 


S00? 


=) ae ew : ! ees 
T2J-1 Trainer Makes First Flight 
by a single 3,400-Ib.-thrust Westinghouse 
Plane incorporates NAA-Columbus-de 


J34-WE-36 turbojet 


mph., service ceiling as over 





the proposed bill will “utterly destroy 
all prospects of a tax cut and break down 
our hopes of balancing the budget.” He 
idded that the bill would destroy the 
power of the Appropriations Commit- 
tee to keep spending in line. 

Rep. Don Magnuson (D.-Wash.) an- 
other signer of the statement, said last 
week that under H. R. 8002 any remain- 
ing balances of an appropriation or fund 
it the end of a fiscal year would lapse. 
his, he said, could impose a hardship 
on manufacturers who must submit 
their estimates of annual delivery rates 
and costs long in advance. Such esti- 
mates, he added, are extremely difficult 
to determine accurately. Magnuson said 
passage of the bill could result in in- 
creased costs of the overall program and 
a slower delivery rate. 

George Hannaum, AIA director of 
industry planning service, charged that 
the bill, if passed, would “hamstring 
vital defense projects and cause costly 
delays.” He said that, if funds are ex- 
hausted before the end of a fiscal year, 
no provision is made for funding con- 
tracts for the remaining days or months 
—a situation that could not be corrected 
by a supplemental appropriation by 
Congress because of the amount of time 
it would require. 

Production of top priority defense 
projects such.as the anti-missile missile 
could be seriously affected by the bill, 
Hannaum said. Technological break- 
throughs or advances governing its prog- 
ress and gains or failures to achieve 
them on a rigid schedule would cause 
the program to be accelerated or de- 
celerated, he said 

“There is no method of determining 
a year in advance just what our scien- 
tists and engineers will discover in their 
probings of technological frontiers,” he 
said. “If an unexpected breakthrough 
is made, funds are not available to ex- 
ploit this advance simply because they 
were not requested in the estimate.” 

lhe AIA spokesman said it had been 
conservatively estimated that delays of 
three to nine months could be incurred 
in a new fiscal vear before funds would 
again flow to contractors. These gaps, 
he added, could only be bridged by ask- 
ing contractors to shoulder financial bur- 
dens that they might be unable to 
carry, or to assume risks they are unable 
to take. 

William M. Allen, Boeing Airplane 
Co. president, also protested the pro- 
posed legislation in a letter to Magnu- 
son. Allen warned the bill could tend 
to increase overall costs of programs by 
requiring a contractor to pace his ef- 
forts to stav within estimates of expen- 
ditures rather than proceed on the most 
economical total program basis. 

In addition, he said, any delay by 
Congress in appropriating funds for a 
new vear would result in invoices not 
being paid. 


Bell HU-1A Helicopter 
Ordered in Production 


Ft. Worth—Armvy’s new HU-1A tur- 
bine-powered helicopter has been or- 
dered into production at the Bell 
Helicopter Corp. plant here under a 
contract issued by USAF’s Aix Materiel 
Command. 

Order for the HU-1A, production ver- 
sion of the XH-40, includes production 
tooling, spare parts and supporting 
equipment. Bell now has enough HU-1 
orders to carry production through the 
end of 1959. 

The order from AMC, which ad- 
ministers the contract for the Army, 
follows a series of three orders for 18 
test versions of the utility helicopter. 
First order was for three experimental 
models. These three XH-40s are now in 
Phase III flight test. 

AMC ordered six YH-40s for service 
test, and the first machine built under 
this order flew two weeks ago. Last 
summer, nine more HU-1s were ordered 
for field service test. With the new 
order, Bell will tool for quantity produc- 
tion. 

Bell’s new utility machine is powered 
by an 825 shp. Lycoming T53 turbine 
engine. It has a top speed of about 
150 mph., range of more than 200 mi. 
with full payload and a vertical rate of 
climb of 2,000 fpm. 


Army Orders French 
Anti-Tank Missile 


Paris—Nord Aviation has received a 
“substantial” order from the U. S. Army 
for its $.S10 anti-tank wire-guided mis- 
sile. 

The S.S10, used with considerable 
success by the Israeli army | against 
Egyptian tanks during the Suez cam- 
paign, weighs about 33 Ib. 

It can be launched from a jeep, heli- 
copter or even from its container. Two 
wires unwind from a launching drum 
and are used to guide the missile on 
target. $.S10, called ‘Tankbuster by the 
French, can be fired around corners. 

It is understood the initial U. S. 
Army order calls for delivery of some 
one thousand missiles. Of this amount, 
some will be delivered directly to the 
U. S. Seventh Army in Germany while 
the balance of the initial order will be 
shipped to the U. S. for further opera- 
tional test programs. $.S10 already has 
been ordered in quantity by West Ger- 
many, Switzerland, Sweden, Israel and 
others. United States originally ordered 
a small quantity for test programs. 

Average speed of the $.S10 missile is 
about 200 fps. Rocket uses a solid 
propellant motor. French estimate the 
mean kill probability at 80%. 


_ Aircraft Nuclear 
Propulsion 
at Marquardt 


by 
Roy E. Marquardt 
President 


Aircraft Nuclear Propulsion 
projects now underway in 
ASTRO, a Division of Marquardt 
Aircraft, offer engineers and 
scientists challenging opportuni- 
ties in a variety of technical fields. 
Here, where we are dealing 
with development problems on 
high-performance systems with 
stringent design and reliability 
requirements, creative engineers 
and scientists will find real 
challenge and opportunity for 
accomplishment. 

Project personnel are currently 
working in such fields as radia- 
tion shield design, aerothermo- 
dynamics, control system design, 
instrumentation research, stress 
analysis, and neutronics. Prob- 
lems range in scope from pre- 
liminary performance analysis 
through design of test facilities. 

Experienced engineers and 
scientists capable of making con- 
tributions in these and related 
fields are invited to investigate 
the employment opportunities at 
Marquardt. You will find a com- 
bination of significant, active 
projects and a lively interest in 
new ideas, creating the environ- 
ment for professional growth. 
Please address your inquiries to 
Jim Dale, Professional Personnel, 
16555 Saticoy Street, Van Nuys, 
California. 
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Air Space Traver Research Orcanization, 
A DIVISION OF MARQUARDT AIRCRAFT, SYMBOLIZES OUR ACCELERATED 
RESEARCH FOR PROPULSION SYSTEMS AND ACCESSORIES CAPABLE* 
OF OPERATION IN THE ATMOSPHERE AND OUTER SPACE. 


, Marquardt sicsws 


JAM MUS (PORTIA Gourn utan 





a Ae ce 














if your problem calls for 














Link’s Design, Engineering and Production Abilities 
Provide the Answer 


ern research facilities on both coasts insure that every 
Link unit meets the most rigid specifications. 

Link’s team of engineers, accustomed to solving 
unusual and difficult problems, is backed by a pro- 
duction staff skilled in custom-assembly of intricate 
equipment for military and civilian needs. 

Take advantage of Link’s long experience in the 
electronics field. For complete information, write or 
call Jack Ritchie, Engineering Sales, Binghamton 
3-6311 (Ext. 277). A brochure of our facilities is 


Link-designed electronic equipment provides a re- 
liable and economical means of training missile 
crews —long before costly installations are put into 
actual operation. 

Link is established as a leader in the development 
of a wide variety of electronic gear. Equipment de- 
livered includes: 

* Go-No-Go Test Equipment * Optical Systems 

* Component Assemblies * Computers 

* Missile Training Equipment * Simulators 
Efficient production, alert management and mod- available on request. 


COR PORATIO 


2 LINK AVIATION, INC. 
¢ Link | ' e BINGHAMTON, NEW YORK 
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Pan American 707 
Nears First Flight 


AVIATION WEEK, February 17, 1958 


First U.S. jet to bear airline colors recently rolled out of Boeing Airplane Co. plant at 
Renton, Wash. (above). The Pan American 707 Stratoliner is expected to make its first 
ight sometime next week. Plane is the second production 707. Below, first production 
plane takes off from Seattle-Tacoma Airport following first visit to a commercial field. It 
landed at airport during ILS equipment-testing program 









































DOUBLE-DECKED Tu-114 transport is largest in world, can carry up to 220 passengers on short hauls, 120 on intercontinental flights . . . 


Soviets May Offer Tu-114 Turboprop to 


Soviets may put giant turboprop on world markets; 
low operating cost stressed over speed, capacity. 


Moscow—Advanct billing of the Sov- 
iet Union’s Tu-114 turboprop transport 
is stressing passenger-mile economy and 
operational flexibility—a first sign that 
the Russians may offer the huge trans- 
port in world markets. 

Speed, high carrying capacity and 
long-range capabilities are not being 
overlooked, and the Russians are plump- 
ing the Tu-114 as the world’s largest 
passenger-carrying transport with speeds 
that will compete with the best Rus- 
sian and foreign turbojets. 

However, a new note of economy has 
been injected into propaganda themes 


with an emphasis, rare for the Russians, 
on the low operating costs of the air- 
craft. Undoubtedly, the Russians will 
use the economy angle as a means of 
“selling” the plane outside of Russia 
for prestige rather than trade purposes. 


Low Fare Level 


According to Russian sources, design- 
ers were directed to hold operating costs 
of the aircraft at a level that will pull 
air fares down to a par with first-class 
rail fares. S$. Eger, chief of the Design- 
Test Bureau of Aeroflot, Soviet-owned 
airline, says the new Tupolev transport, 


in its 220 and 170-passenger versions, 


will be a major threat. to railroad domi- 
nance of long-haul travel in the U.S.S.R. 

Eger says the first Tu-114, which 
has the standard 170-passenger config- 
uration and is now undergoing flight 
tests, will have a payload of 66,120 Ib. 
He adds that the 120-passenger inter- 
continental model will be able to use 
its 600 mph. maximum speed on long- 
haul routes to compete with the best 
turbojet transports offered by the Rus- 
sians or other countries. 

The 120-passenger version will be 
used on routes from Moscow to coun- 
tries outside the Iron Curtain as a pro- 
paganda vehicle. Most observers now 
feel that any solid progress toward a 
bilateral agreement between the U.S. 



































NAVIGATOR rides in Tu-114 nose. Sketch shows 170-passenger seating plan. 
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. - » lower deck houses kitchen, cargo. 


World Market 


and the Soviet Union for a New York- 
Moscow route will begin only after a 
fleet of the 120-passenger model is avail- 
able 


Moscow-New York Nonstop 


Che intercontinental will fly nonstop 
from Moscow to New York in 10 to 
12 hr., according to Russian sources. 
The plane also will be used on routes 
from Moscow to New Delhi, Vladivo- 
stok and Peking. 

In addition, the 170-passenger ver- 
sion will fiy nonstop from the Russian 
capital to New Delhi and probably will 
be used on such domestic routes as 
Moscow-Irkutsk and Moscow-Alma Ata 

Eger points out that on hops from 
Moscow to such southern vacation 


AIR TRANSPORT 





spots as Simferopol, Sochi and Min 
cralnye Vody, two 220-passenger Tu- 
114s, flying for two and one-half hours, 
will be able to carry as many passengers 
as an express train which requires two 
days to make similar trips. He 
that on routes where passenger traffic is 
subject to sharp seasonal changes, the 
double-deck Tu-l114 can be used to 
handle large quantities of cargo and 
mail. 

rhe Tu-114 is equipped with four 
Kuznetsov NK12 engines which, ac- 
cording to Eger “are almost 
powerful as existing turboprop engines 
on foreign planes.” Engines are similar 
to the turboprops which power the 
Bear bomber and develop about 12,000 
eshp. each 

Ihe plane can take off on three en 
gines and maintain altitude with two 
engines operating on either side. Land 
similar to the Tu-104’s 
Cabin pressure when fiving between 
36,000 ft. and 39,000 ft corresponds 
to an altitude of about 7,900 ft. Air in 
the passenger compartments is changed 
24-25 times per hour 


adds 


twice as 


ing gear 1s 


Design Technique 


lhe ‘Tu-114 represents a major step 
forward for the Russians in developing 
design techniques that result in in 
creased efficiency and 
operation. Cargo and baggage bins have 
been made more accessible, provisions 
for fast ground handling are incor- 
porated in the design, and fuselage lay 
out has been arranged to accelerate in 
flight passenger service. 

Russians also have shown marked 
progress in attaining high-density seat 
ing configurations, a factor likely to 
create customer appeal among smaller 
nations. In addition, have 
diverted courses sharply in styling in 
teriors by replacing the cumbersome 


lower cost of 


designers 
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FOUR turboprop engines power Tu-114. Cantilever monoplane has swept-back wings. 
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mid-Victorian decor of earlier planes 

with an ultra-modern motif 
Lightweight 

cushions and plastics are now used to 


metals, foam rubber 


increase payload, improve efficiency and 
brighten interiors. Walls and ceilings 
are decorated in bright tones. Both th 
lu-104 and the Tu-ll4 use a non 
combustible plastic called Pavinol” by 
the Russians to cover bulkheads so the 
can be washed and disinfected 

On the 
intercontinental | 20-passenger models, 
the forward cabin will be equipped with 
4]-seats arranged six-abreast for “se 
ond-class”’ 

Cloak rooms on both of th 
aisle serve as bulkheads to separate th 
forward and center passenger cabins on 
all three Tu-114 configurations 


standard 170-passenger and 


SCTVICE 


side ) 


Restaurant Localities 


Standard and intercontinental models 
will have a “restaurant-type’’ center pas 
cabin eight tables, 
chairs. The tourist version 
will carry 66 seats in the center 
with two tables 

I'o the rear of the center cabin will 
buffet that will be con 
deck gallev by two 
itors—one for hoisting pr 
other for returning 


senger with each 


with six 
cabin 


be located the 
nected with a lowe1 
electric eles 
pared food, the 
dirtv dishes 

Ihus the food 
isolated from passenger cabins 

Io the rear of the buffet, on the 
right will be a stairway to the 
lower deck. On the left side 
small cabin for passengers 

All versions of the Tu-114 will have 
four roomettes--two on each side of the 
aisle—just forward of the third passenger 
cabin. Each roomette will be equipped 


preparation area 15S 


side, 
will be a 


thre« 


with 
berths—two divans and a folding upper 
berth. The roomette seats apparently 


either six seats or three sleeping 























FORWARD passenger cabin on Tu-114 shows western motif in seating arrangement. 


ire not included in the seat count of 
the 120-passenger model. 

Rear cabin on the standard version 
will accommodate 54 passengers im 
“second-class” seats, three abreast on 
cach side of the aisle. The long-range 
120-passenger model has a first-class 
rear cabin with more comfortable and 
larger seats for 28 persons. ‘Tourist 
model has 76 seats in blocks of four and 
three in the rear compartment 

he plane's tail section contains large 
cloakrooms and washrooms. 

On normal routes, crew will consist 
of two pilots, navigator, engineer, radio 
ofhcer and three stewardesses. 


TCA Route Monopoly 
Ordered to Be Broken 


Ottawa—Plans of the Canadian gov- 
ernment to introduce competition over 
its transcontinental air routes will break 
a monopoly held by Trans-Canada Air 
Lines since 1936 when the airline was 
founded. 

Decision to change the long-standing 
government policy against competition 
was disclosed earlier this month when 
Canadian ‘Transport Minister George 
Hees said in a speech at Timmins, 
Ontario, that competition will be in 
troduced “on domestic air routes on 
a gradual basis where economic con 
ditions warrant.” 


40 


Possibility that Canada’s new ruling 
party, the first Conservative government 
in 22 years, would open the country’s 
east-west routes to one or more Cana- 
dian carriers was predicted last summer 
by Aviation WeeEk (AW July 15, p. 
45). Final decision as to which airlines 
and how many would be granted op- 
erating authority will be up to the Ca- 
nadian Air ‘Transport Board. 


Historically, the board has _ ruled 





TWA Negro Hostess 

New York—Trans World Airlines has 
agreed to hire a Negro flight hostess 
within 90 days in what the New York 
State Commission Against Discrimina- 
tion has called a second major break- 
through in airline hiring of flight per- 
sonnel, Mohawk Airlines last December 
hired Ruth Taylor, a Negro, as a 
stewardess. 

TWA, in promising the commission 
to make every effort to find a qualified 
Negro girl for the job, said its policy 
always has been non-discriminatory but 
it has not previously been able to locate 
qualified personnel. The airline plans to 
“intensify and broaden” its recruiting ac- 
tivities, the commission was told. 

In another. matter, a discrimination 
case now pending against TWA has been 
postponed until May 12 without preju- 
dice to either side. 











against the addition of a second carrict 
to serve the country’s transcontinental 
routes because of the government’s 
stand against competition. ‘That a 
switch in government policy was in the 
making, however, was first indicated 
by a board action last vear when sev 
eral of Canadian Pacific Airlines’ short 
haul routes were transferred to smaller 
airline operators (AW Sept. 2, p. 47 

Both Canadian Pacific Airlines and 
Pacific Western Airlines have filed ap 
plications with the Air Transport Board 
for routes from Vancouver to Eastern 
Canada. At present, Canadian Pacific 
domestic scheduled operations are con 
fined to Western Canada Pacific 
Western conducts an extensive charter 
operation 

Hees said discussions are to be held 
in the next few weeks with the U.S 
on new routes between the two coun 
tries. However, before any new domes 
tic or international routes are awarded 
by the board, a study of the transcon 
tinental route problem is to be con 
ducted by Stephen Wheatcraft, British 
aircraft consultant formerly with British 
European Airways. 

Canadian Pacific Airlines president, 
G. W. G. McConachie, said in Van 
couver that his airline would operate 
either the Bristol Britannia turboprop 
or the de Havilland Comet 4 turbojet 
on any transcontinental route granted 
it by the board. 

Smaller airlines in Eastern and West- 
ern Canada, operating out of Winne 
peg and Montreal, were expected to 
apply for feeder-line routes to link the 
transcontinental routes with present op 
erations in Northern Canada. 

Hees emphasized that competitive 
airlines obtaining domestic routes would 
also be expected to serve points which 
need air service but which are not self 
sustaining. 


Turboprop Convairs 


Ordered by RCAF 


Montreal—Ten turboprop versions of 
the Convair 440 will be built for the 
Roval Canadian Air Force by Canadair, 


Ltd., Montreal subsidiary of General 
Dynamics Corp. 

Aircraft, designated CL-66, will be 
powered by British Napier Eland-6 
engines and will be offered by Canadair 
to world airlines in a commercial con 
figuration. Two will be delivered to 
the RCAF this vear. A 340 fitted with 
Elands has been demonstrated to the 
RCAF and now is undergoing U.S 
CAA certification tests. 

RCAF -plans to buy about 36 Eland 
engines for $3.7 million on initial order 
Napier production is planned to go to 
120 to 130 engines a year. Company has 
order for 12 engines for three REAI 
Brazilian airline planes, with-options on 
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another 56 engines for the remaining 17 
aircraft. 

Convair Division of General Dy- 
namics now is phasing out Liner pro- 
duction at San Diego, Calif., to make 
room for its $80 jet transport. Canadair 
will take over complete tooling system 
and set up production at Montreal. 

Aircraft will be known as the Cosmo- 
politan. Officials feel combination of 


proven airframe with turboprop engines 
will give Cosmopolitan world-wide sales 
appeal (AW Dec. 30, p. 64). New 
plane will have a gross weight of 53, 
200 Ib. and will cruise at 326 mph., 
carrving 44 to 60 passengers or 10-15, 
000 Ib. of cargo on a 1,700-mi. range. 
RCAF said CL-66 will complement the 
CL-44 four-engine turboprop aircraft 
Canadair is now building. 


{ngineers Gain Separate Hearing 
In ALPA-Eastern Negotiation Snarl 


By Glenn Garrison 


New York—F light Engineers’ Interna- 
tional Assn. won the first point in hear- 
ings begun here last week by an emer 
gency Presidential Fact Finding Board 
seeking to unsnarl blocked negotiations 
between both FEIA and Air Line Pilots 
Assn. with Eastern Air Lines (AW Feb. 
10, p. 43). 

ALPA, scheduled for a separate hear 
ing before the three-man board in its 
bargaining for a new contract with East 
ern, sought to consolidate its case with 
the flight engineer, because of the over- 
lapping of a major issue—who will be 
the third man in the cockpit. The 
pilot’s group insists that jet flight engi 
neers be certificated as pilots instead of 
mechanic-engineers as 1s presently the 
case. The flight engineers want their 
contract to guarantee the presence of a 
flight engineer in Eastern’s planes. 

ALPA suggested to the Board that it 
was “highly artificial” to keep the two 
cases apart as though they were not 
related. The flight engineers retorted 
that the pilots hadn’t any business in 
their case and that theirs was a separate 
dispute with Eastern. 

Technically there are two boards 
Emergency Board No. 120 set up to hear 
the FEIA-Eastern case, and Emergency 
Board No. 121 set up for the ALPA- 
Eastern hearing. The board members, 
under the chairmanship of David Cole, 
went into off-the-record sessions with 
the flight engineers, pilots and airline 
to straighten out the procedural hassle, 
and decided to keep the cases apart. 
The board is hearing FEIA’s case first, 
then Eastern’s response. Then it will 
hear ALPA’s case and the airline’s re- 
ply, and will in the meantime ask either 
union to respond to questions where 
overlapping issues are involved. 

The flight engineers’ opening state- 
ment listed “protection of rights of 
representation” and “a modest form 
of union security” among its major de 
mands and accused the pilots’ group of 
“pressures on management” and seek- 
ing to coerce the carrer into writing the 
pilot requirement into a new contract 


with ALPA. 
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Other issues outlined by Counsel 
Bernard Cushman for the flight engi 
neers included rest periods, pay guaran 
tees, deadhead pay, pension plan, travel 
and moving expenses, bidding of assign- 
ments, military leave pay, scheduling 
and training. The flight engineers want 
their flight pay formula to become effec 
tive at the time of checkout rather than 
after two vears of service, and they 
want hourly increases of $.70 for dav 
time flights and $1.05 for night fiving 
They also want an agency shop. 

Cushman said the airline industr 
lags in so-called fringe benefits. On 
union security, he said “it seems incon 
gruous at this stage of American labor 
relations that a union should have to 
come before an emergency board and 
ask for security.” 

W. Glen Harlan replied for Eastern 
that the “imaginary issue over the third 
man in the crew cockpit” had assumed 


“wholly unwarranted proportions.” It 
was too bad, Harlan said, that Eastern 
should have been subjected to harass 
ment by both the flight engineers and 
pilots, and the company hoped that in 
future both unions would refrain from 
obstructing proper collective bargaining 

Harlan said there never was any real 
basis for the flight engineers’ “‘fears 
that pilots would take over their jobs 
with Eastern Eastern  deliberateh 
chose mechanic-qualified engineers on 
its big aircraft instead of pilot-engineers 
he said, and has felt that wav ever since 
and sees no reason to change 

Civil Aeronautics Administration 
rules, he said, alwavs have given the car 
rier its choice between the two type 
of personnel and possibility that the 
rules might be changed is “purely spec 
ulative.”” Eastern had repeatedly said it 
doesn’t plan to change its mind. A¢ 
cording to Harlan, the reason it doesn't 
want to spell this out in the FEIA con 
tract is that the proper crew compk 
ment of future aircraft cannot be spt 
cified at this time and the airline can’t 
bind itself to a provision which might 
interfere with 
bility in the area of safety 

Eastern has required mechanic qual 
fication in the past, Harlan said, “to 
imaginary fears of the flight 
engineers.” He said Eastern “had the 
impression” that the flight engineer: 
wanted to wait for their contract until 
ALPA-Eastern negotiations had opened 
and only after the pilots had demanded 
the pilot qualification had the flight en 
“real drive’ begun 


management responsi 


ease the 


gineers’ 





range jet airliners. 


ment sources say. 


De Havilland-BEA Contract Near 


London—British government has authorized Biitish European Airways to negotiat 
with a de Havilland group for purchase of 24 de Havilland 121 short to medium 


This means de Havilland virtually has won an $84 million contract and that the 
Bristol Hawker Siddeley Group's Bristol 200 has been rejected, aviation and govern 





Although BEA has been on record for some time as preferring the de Havilland 
121, the government has held off negotiations pending evidence of the de Havilland 
group’s ability to produce the aircraft without requiring government subsidy. 

A de Havilland spokesman told Aviation Week BEA auditors have satisfied 
themselves that the group, including de Havilland, Hunting and Fairev, have 
financial, technical and production resources to support the program without 
aid on a basis of a minimum of 24 aircraft. 

Group company, Airco, believes the de Havilland 121 
even after producing about 60 aircraft. Civil Aviation Minister Harold Watkinson 
told the House of Commons that negotiations between BEA and Airco will get 
underway immediately to settle final details of the contract. BEA has announced 
it will take options on 12 de Havilland 121s in addition to giving firm orders 
for 24 aircraft. 

In accordance with government policy, BEA must delay formal announcement 
of the order until after the contract is signed and the final draft approved by 
the treasury. 

De Havilland 121 has three tail-mounted Rolls-Royce RB-141 bypass engines 
each having 12,000 Ib. thrust. Since the engine has a higher bypass ratio than 
the larger Conway from which it was developed, it is expected to have lower fuel 
consumption and may not need noise suppressors. 


program would break 











FASTEST AIRCOACH 
BETWEEN 


NEW YORK AND 
LOS ANGELES 


COACHMAN 


DC-7 NONSTOP 





Fly American Airlines famous Royal Coachman— 
the fastest aircoach service between New York and 
Los Angeles—the only DC*7 nonstop aircoach 


between these two cities. En route, enjoy a aif AMERICAN 
delicious meal served aboard (when purchased A 

with your ticket) and the pleasant diversion of 

a rear lounge. A choice of two flights daily. Use AIRLINES 
American’s “Go Now—Pay Later” Plan when convenient. 


Americas —Gading Arline 





American Cites Cost 
Of Switching to Jets 


Washington—American Airlines told 
the Civil Aeronautics Board last week 
that high costs of converting to jet op 
crations would send the carrier's ex 
penditures for ground equipment alon« 
up to $95 million by mid-1960. 

l'estifving before the Board in the 
second phase of the General Passenger 
l‘are Investigation, American Vice Presi 
dent George C. Van Nostrand said big 
gest costs in introducing jet transports 
will come in the expansion of ground 
facilities and in training 

“No one can sav exactly what this 
vast expansion will eventually cost 
(American Moreover, our present 
facilities expansion program contem 
plates only expenditures necessary to 
permit introduction of jets at present 
airports without the radical changes in 
passenger handling which we know 
inust be made eventually.” 

Van Nostrand told the Board that 
gate positions at airports must be 
equipped with special power, distilled 
water and jet fuel facilities. Special 
tools, shop and motorized equipment is 
expected to cost $14.8 million for 30 
Boeing 707s and 35 Electras 

Ihe airline’s vice president of per- 
sonnel, Paul W. Kavser, testified that 
training for the jets will be required by 
some 12,000 emploves. He said that 
training costs for flight and maintenance 
personnel alone will be in excess of $8 
million over the next three vears 

Kayser said that American will pur- 
chase two flight simulators for training 
crew members at an approximate cost 
of $1.6 million. He added that the 
largest single group requiring training 
for turbine operations are maintenance 
and engineering personnel. Between 
1957 and 1960, he said, time devoted 
to training this group will number ap 
proximately 695,000 hours 

Second phase of the General Passen- 
ger Fare Investigation covers long-rangé 
planning programs of the airlines. Each 
domestic trunkline and the Air Trans 
port Assn. will testify in this phase of 
the investigation. 


Teletype Link Speeds 
ry . =) 
leleregister System 
Dallas—Braniff Airways has speeded 
passenger reservation service by con 
necting its system teletype network 
directly to a new electronic reservation 
system built here by Teleregister Corp. 
New system gives 140 Braniff ticket 
offices in the U. S. a direct connection 
to an electronic means of reservation 
inventory control that has become in- 
creasingly popular with the airlines. 
Rraniff’s system maintains an inventory 
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COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


° 
Magic Lantern 
Last Julv and August this column detailed the results of some all-weather 
instrument approaches made at Andrews Air Force Bas« Among the va 
ious things learned from this approach-light testing was that a need existed 
for a training aid which would adequately simulate low visibility fiving 
Recently I had the opportunity to witness a remarkable step in this direction 
a system designed by Ward Davis of Doman Helicopters Inc 
In the wav of background, Davis, while with the CAA many vears ago 
worked with Ed Link on his first Link Trainer. Later Davis became the 
first operator of CAA’s first machine 
During World War II his talents in the training and simulator field 
were consigned to the Navy and to this dav his interest in the subject has 
not faded Mr. Davis has generously credited this column with being 


responsible for the emergence of his device 


Simplicity Simulator’s Virtue 


Basically Davis’ idea, called the Dalto Simulator (Doman Approach 
Landing and Takeoff), is simplicity itself. It is no tube-studded maze of 
wiring. It is an endless belt on which is portrayed any type of approach 
or runway lights or markings vou care to se¢ I care to see centerline and 
apparently Davis does too for that’s what his breadboard model shows 

he belt is put in motion and simply photographed with a movie or T'\ 
camera. The belt is perforated at the proper places so that light bulbs 
underneath can glint through in almost perfect reproduction of stroboscopic 
flashers. Appropriate filters can produce any visibility vou care to encounter 
Although it sounds too simple to be true, the illusion is real to the extent 
that one is moved to use body English when high, or off to one side 
approaches are shown 

Here is the wav the device will be used: Take anv simulator. Mount 
the movie projector atop the cockpit facing a screen several feet away 
Wire the camera controls to the artificial horizon, altimeter, airspeed, etc., 
and away vou go 

You can flare, roll, dive or pull up; the camera reacts accordingly and the 
corresponding picture appears through your windshield 


Most Simulators Are Limited 


Numerous other visual devices are in existence today in various stages 
of perfection. Mostlv however, these portray fairly good weather—conditions 
on the order of 3,000 ft. ceilings and 3-mi. visibility, down to as low as 
600 ft. and 4 mi 

While of some use for airport qualifications and for training relatively 
new pilots, etc., their use does appear limited. Portraving a circling approach 
or a gas truck driving down the ramp mav be prettv but it completeh 
ignores the really short-hair conditions 

In contrast to this the Dalto device begins at 300 ft. ceilings and 4 mi 
visibility and goes on down to 300 or 400 ft. visibility—even less if vou 
like—(I don’t). And this is the crux of the matter 

\ pilot who can handle very low visibility stuff does not have to worry 
about a 3 mi. condition 

These days, when we are asking pilots to take some mighty expensive 
pieces of aircraft in and out of some mighty crumby airports, let us at 
least acquaint them with some of the worse conditions. The Dalto device 
appears to be a good way to start doing this and it has the added beauty of 
being a relatively economical method. 

First public showing of Davis’ “magic lantern” was scheduled for this 
month. From what I’ve seen, and what I remember of the Andrews tests 
the audience will see some mighty realistic sights 
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CONVAIR 240 INTEGRAL STAIR DOOR, an AiResearch modification, 


combines high efficiency with light weight and 


smart appearance. 
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INSTALLATION OF WING TANKS by AiResearch brings capacity to 
over 2000 gallons, adding extra hours to range of Convair 340 
and 440, ( Added fuel capacity also available for Convair 210.) 


CONVAIR 340 or 440 RADAR NOSE 
is part of AiResearch 
conversion which includes 


radio, autopilot 
and new 
instrumentation. 


MAXIMUM EFFICIENCY 


as an airborne office is combined 
with the utmost in comfort in 


this 


1: Research custom interior 


conversion in a Convair 440, 


Come to AiResearch for the finest 
in conversion facilities, 
workmanship and service 


The Convair conversions illustrated 
are typical of hundreds made on all 
types of business aircraft, including 
DC-3s, DC-6s, Lodestars and D-18s. 
A single visit to AiResearch Avia- 


THE 


Conversion and Modification * Custom Interiors * Electrical and Instrument + Radio and Electronics * Engineering Service + 


tion Service can solve any conver- 
sion, modification or servicing 
problem you may have. 

Here, in more than 150,000 square 
feet of floor space, we can install 


CORPORATION 


new instruments, larger engines, 
extra fuel tanks, the finest in radio 
and radar equipment and new, 
complete electrical and hydraulic 
systems. And we can provide the 
finest interiors custom-tailored to 
your individual requirements. 

In addition, we can satisfy all 
your service needs from turn-around 
service to complete overhauls. You 
are invited to inspect our facilities. 
Please write or telephone for full 
information. 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 8-6161 


Turn-Around Service 





on 250 flights a day for 31 days in 
idvance 

Observing that Braniff’s is the first 
direct hookup of its kind in the indus- 
try, the airline’s president, Charles E 
Beard, said: “Without the advantages 
of the Teleregister system we would 
oon be in our air age where our planes 
travel at such speeds that passengers 
aboard the aircraft would reach thei 
destination faster than messages con 
cerning their reservation could be 
handled.” 

Eliminating the time-consuming op 
cration of manually posted reservation 
control charts, the new hookup auto 
matically transfers reservation messages 
coming by teletype into the Braniff 
message center to the Teleregister facil 
ity 

Messages are received by Teleregister 
on four leased circuits and filtered 
through two electronic editors which 
climinate such extraneous data as in 
formation about car rentals and hotel 
reservations Inventory information 
then runs through an electronic trans 
lator, through two data processors and 
to storage on a magnetic drum. The two 
data processors run simultaneously in 
parallel and are cross-checked. 

leleregister operates the inventory 
facility at a site near Love Field, and 
Braniff leases the service. The carrier's 
present reservation load uses about half 
of the svstem’s inventory capacity 

I'eleregister operates reservation sys 
tems for American Airlines, National 
Airlines, Northeast Airlines, Pan Amet- 
ican World Airways, and United Au 
Lines, and the company is building sys- 
tems for Trans World Airlines and 
Western Air Lines. None of these other 
svstems, however, is directly linked to a 
system-wide teletype network 


SHORTLINES 





> Air Transport Assn. reports business 
transactions through the Airlines Clear 
ing House were up 13% in December as 
compared with the same month of 
1956. Total interline business for De 
cember was $59,687,082.55 against 


$52,822,790.50 in December, 1956 


> American Airlines carried a_ record 
643,000 passengers more than 412 mil- 
lion revenue passenger-miles in January, 
an increase of 3% and 0.7% respec 
tively. The previous January record, set 
in January, 1956, was 624,000 passen- 
gers flown 409,400,000 revenuc passen 


eer-miles 


> Civil Aeronautics Board Examiner has 
recommended that Continental Air 
Lines’ certificate be revised to permit 
single-plane service between Colorado 
Springs and Los Angeles and Chicago 
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AIRLINE OBSERVER 


> Airline stocks continued to show some strength in market activity during 
the first part of last week. Capital Airlines common stock, which dropped to 
a 1957-58 low of 9§ on Jan. 3, recently climbed to a high of 184 and has 
been one of the most active stocks among airline listings. TWA also has 
been an active issue but the relatively large volume of trading has not 
changed its price substantially 


> Douglas DC-7 series has been certified by the Civil Aeronautics Adminis- 
tration to operate up to 28,000 ft., 3,000 ft. above the previous altitude limit. 
As vet, no airline has announced plans to boost flight altitudes to the new 
level. 


> United Air Lines has broadened its management base by promoting seven 
officers to senior vice presidencies and electing 17 new vice presidents 
According to United President W. A. Patterson the enlarged management 
staff is based upon an anticipated traffic increase in 1965 of more than 
double last vear’s volume 


P Chicago Helicopter Airways’ purchase of two additional Sikorsky $-55 
helicopters (AW Feb. 3, p. 40) brings the carrier's fleet of the 12-passenger 
helicopters to a total of five. The additional helicopters will increase sez ting 
capacity of present scheduled flights from 871 to 1,032 per day 


© Sovict Russia claims its Tu-104 recently flew the 4,350 mi. route f-om 
Moscow to Vladivostok in 11 hours during a test flight. Aeroflot is sched 
uled to place a Tu-104A in regular service on this route this month 


> Civil Aeronautics Administration granted $6.5 million in January for air- 
port improvement and development in 13 states, bringing the total amount 
granted during the first seven months of the current fiscal year to $32 million 
Among the more sizable grants are Los Angeles International Airport 
Greater Cincinnati Airport and Theo. Francis Green Airport of Provi- 
dence, R. I. 


> Total of 10 international airlines have agreed on kerosene with a freez 

point of —50C as a common jet fuel for turbine aircraft operations. Agre« 

ment does not set an international standard or affect carriers preferring 
JP+ fuels but is a major step toward reaching supply, distribution and storag: 
economies 


» Eagle Airways has been recommended by a Civil Aeronautics Board 
examiner for a foreign air carrier permit authorizing service between Bermuda 
and New York. Eagle is a Bermuda corporation created by the Bermuda 
legislature. The carrier will operate Viscount 800 turboprops on lease from 
Eagle Aviation Ltd, of England. The British firm also will provide pilots, 
maintenance and administrative personnel to conduct the service which 
contemplates an initial frequency of five roundtrips per weck between 
Bermuda and the U.S. 


P Sen. Hubert Humphrey (D.-Minn.) has introduced a resolution calling 
for an investigation of International Civil Aviation Organization’s activities 
in the field of airport economics and airport-user charges Humphrey charges 
that, although ICAO “has never been granted any power to fix or regulate 
airport-user charges at American airports, (it) has nonetheless undertaken to 
promulgate and distribute throughout the world a statement purporting to 
establish principles governing all aspects of airport economics.” 


> Pan American World Airways will construct a jet overhaul base on its 
Miami facility at a cost of between $15 million and $20 million. Construc- 
tion will begin July 1. 


P ‘Trans World Airlines set an all-time January record last month by complet 
ing 98.3% of its schedule mileage in the U.S. The airline scheduled an 
average of 273,000 mi. daily and completed a total of 8,260,000 for the 
month. TWA credited dependability of winter flying, obtaining full use of 
its new $25 million svstem overhaul base and improved operating and servic 
ing procedures 














Airline Traffic—Year 1957 





Revenue % 
Revenue Passenger- Load Total | Revenue to 
Passengers Miles Factor Express Freight Revenue | Available 
(000) %N Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American 7,512,835 5,042,291 
Braniff 2,004,055 870, 606 
Capital 3,949,844 1,513,845 
Continentai 828,659 363,254 
Delta 2,654,092 1,319,334 
Eastern 7,819,621 4,398,358 
National 1,351,969 897 , 600 
Northeast 764,882 246,095 
Northwest - 947,409 
Trans World 4,537,311 3,661,759 
United 6,192,765 4,615,944 
Western. 1,369,964 687 , 661 


19,884,279 | 8,998,777 82,486,146 |596, 309,679 
3,114,843 | 1,419,089 5,077,171 | 93,178,301 
5,167,613 2,373,007 4,516,907 157,104,115 
1,083, 298 457,645 1,560,822 | 37,977,569 
4,247,937 2,881,983 9,003,602 143,065,719 

11,202,767 5,297,267 15,636,344 456,330,425 
3,227,868 610,828 5,194,202 96,135,268 

517, 282 248, 591 645,483 24,980,344 
4,727,264 2,471,509 9,426,564 107,679, 166 

12,478,062 7,345,486 25,517,748 396,502,131 

28,464,620 9,552,104 56,636,989 537,991,131 
3,084,135 1,095,196 2,890,782 72,792,257 


SUN artBZesene 


INTERNATIONAL 
American 136,318 100, 303 
Braniff 43,820 92,381 
Caribbean-Atlantic 226, 501 16,048 
Delta 69,040 81,715 
Easterr 325,517 446,960 
National 78,086 55,660 
Northwest ” 261,915 

Pan American 
Alaska ° 77,778 
Atlantic 1,084,070 1,439,933 
Latin America ° 1,289,706 
Pacific . 1,125,920 
Panagra 139,409 173,736 
Trans Worid 280,453 734,739 
United 100, 888 252,364 
Western 9,689 15,066 


155,808 5,221 3,577,553 14,375,725 
236,931 871,695 11,258,882 
18,300 39,290 1,742,124 
85,360 604,855 9,801,721 
1,059,959 1,129,620 47,342,655 
109, 503 49,681 367 , 361 6,377, 148 
12,326,644 231,660 7,670,879 48,130,395 


Nn 
Vern oouw 
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434,119 2,553,510 11,061,800 
13,972,857 25,551,831 191,499,629 
4,652,319 50,290,509 179,293,213 
12,444,039 18,422,699 148,008,571 
740,605 4,533,261 24,455,853 
10,046,912 8,750,326 95,912,332 
1,289,087 813,326 27,898,672 
6,493 39,902 1,675,714 


@Seonvonuae 
@wonnoocoo 


LOCAL 
Allegheny 440,389 77,011 
Bonanza 150,423 33,044 
Central 118,867 23,726 
Frontier 219,360 59,343 
Lake Central 160,784 25,549 
Mohawk ° 81,405 
North Central 658,810 106,723 
Ozark 390,753 63,835 
Piedmont 401,168 83,808 
Southern 211,916 38,318 
Southwest 337 , 200 72,994 
Trans-Texas P 243,348 55,330 
West Coast 254,062 45,128 


100,690 202,791 171,431 7,826,483 
51,151 27 ,829 74,419 3,312,115 
50,205 26,543 86,383 2,436,625 
214,637 91,389 745,782 6,747,030 
32,900 160,526 2,641,417 
72,362 160,925 250,624 8,253,058 
255,460 364,478 10, 843, 896 
133,777 186,102 163,434 6,584,376 
161,235 115,884 167,511 8,474,141 
115,057 129,797 2,638 3,919,780 
113,555 54,949 78,992 7,206, 536 
166,460 95,785 281,706 5,823,430 
52,693 256,683 59,983 4,445,150 


ONO AWAWAWOON We NN 
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HAWAIIAN 
Hawaiian . 62,907 49,154 1,427,977 6,731,576 | 


Trans-Pacific | 180,168 28,192 15,199 126,947 2,333, 566 | 


CARGO 
Aerovias sud Americana eis 8,848,739 8,848,739 
Flying Tiger 107,771 492,259 99 449,470 422,116 | 82,986,089 133,083,668 
Riddle 510,715 323,532 31,554,701 32,389,008 
Seaboard and Western ° 261,896 100 17,938,744 | 44,129,030 
Slick 71,137 317,968 96 846,240 719,265 | 49,799,653 | 83,267,877 


HELICOPTER | 
Chicago Helicopter 55,310 | 895.1 34 26,411.8 111, 906.6 | 
Los Angeles Airways 31,283 | 1,131 51 46,415 22,511 4 177,219 | 
New York Airways ? 1,276 38 19,360 11,407 7,037 160,071 | 


ALASKA 
Alaska Airlines 57,541 16,817 45 353,894 1,859,877 3,847,112 | 
Alaska Coastal 51,841 4,629 63 48,116 48,425 568, 544 
Cordova 19,738 5,135 55 42,865 1,439,232 1,995,790 | 
Ellis 63,168 3,382 56 24,049 32,545 400, 243 
Pacific-Northern 107,875 105,820 52 1,120,959 2,984,863 15,564,481 


* Not available. 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 
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Gordon McGregor 
President of Trans-Canada Air Lines 


HOW TCA CHOSE THE VICKERS VANGUARD 


In announcing the decision of Trans-Canada Air Lines to purchase 
twenty jet-prop Vickers Vanguards (with an option on four more), 
Mr. Gordon McGregor, President of TCA, said: 

“Our decision to order the Vanguard came after the most exhaustive equipment 
analysis ever undertaken by the company. The evaluation was made over a period 
of two years, during which ten other competing aircraft were thoroughly examined.” 


Here are the seven reasons_, 
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Why TCA chose the jet-prop VANGUARD as its medium-/long-range airliner 


7.REMARKABLY LOW 
OPERATING COSTS. 
TCA proved the Vanguard 
would be the most econom- 
ical Jet Age airliner for its 
high-density, medium-range 
stage lengths. Mr. McGregor 
commented, “We expect to 
operate it at remarkably low 
aircraft and seat mile costs.” 
Break-even load factors will 
be under 50% on all stages. 


2. BEST OPERATIONAL 
FLEXIBILITY. 

The Vanguard will be the 
most flexible JetAge airliner. 
It will operate profitably on 
200 to 2500 mile stages. On 
medium-range routes its 
flight time will almost paral- 
lel that of pure jets. With 
its well-balanced passenger 
and freight capacity, it will 
be a full-time money-maker. 


400 mph plus... 2500-mile range... up to 120 passengers...up to 10 tons of freight 


3. GREAT PASSENGER 
COMFORT. 

Powerful Rolls-Royce Tyne 
engines will make the Van- 
guard remarkably smooth 
and quiet. With the very wide 
fuselage, there is unparal- 
leled layout flexibility. For 
first class, coach and mixed- 
class services, the Vanguard 
offers the roomiest and most 
flexible configurations. 


4. PROVEN JET-PROP 
ENGINEERING. 

The new Vanguard is a pro- 
jection of the Viscount jet- 
prop principle... it will come 
into service with the built-in 
experience of more than 
3,000,000 hours of Viscount 
operation. Noother Jet Age 
airliner will have the ad- 
vantages of this extensive 
commercial background. 


5. LESS NOISE, SHORT 
TAKE-OFF. 

The jet-prop Vanguard will 
be exceptionally quiet out- 
side as well as inside the 
cabin. With its short take-off 
run, the Vanguard, despite 
its great size, will be able to 
use the existing runways at 
most of today’s airports 
Result: great routing flexi- 
bility, high utilization. 


6G. LARGE FREIGHT 
CAPACITY. 

The Vanguard has two large 
under-floor cargo holds 
(each with large, truck-bed 
level doors) totaling 1360 
cu. ft. capacity. This repre- 
sents a perfect balance of 
passengers and freightrgiv- 
ing the Vanguard the biggest 
profit potential by far of any 
contemporary airliner. 





7. QUICK TURN-AROUND 
EASE OF MAINTENANCE. 


The Vanguard promises 
more air time, less ground 
time. Check points are read- 
ily accessible, nacelles open 
easily, major enginechangeis 
simplified. With large doors, 
fore and aft, in both freight 
and passenger decks, pay- 
load handling is fast. Ground 
maneuverabilityis excellent. 





NEWEST from the world leader in jet-prop aircraft...VICKERS 


TCA’s routes and requirements are very similar to those of many American 
carriers. In fact, 92 of the 100 busiest routes in the U.S. can be economically 
Served by the great new jet-prop Vanguard. A Vickers engineering team— 
thoroughly familiar with the problems of American lines—stands ready to 
answer your specific questions. If you would like them to call, at your con- 
venience, simply contact: Christopher Clarkson, U. S. representative, 10 
Rockefeller Plaza, New York 20, WN. Y. 


jet-prop V, / CKER 5 VAN G WAR 1Y, 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 
VICKERS-ARMSTRONGS (AIRCRAFT) LTO., WEYBRIDGE, ENGLAND « MEMBER COMPANY OF THE VICKERS GROUP 
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Nose section and main stage booster of modified Jupiter-C satellite carrier are shown after mating at Army facility, Cape Canaveral. 


Army, JPL Assemble Jupiter-C Satellite Vehicle 





‘ 


ALT AS RB 
Alt? 


path tke 
Modified Jupiter-C nose section containing guidance system is removed from trailer transporter at Army’s Cape Canaveral facility. 
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MISSILE ENGINEERING 


Fiberglas lattice sleeve, designed to hold the instruments con- Machined Fiberglas lattice sleeve is inspected by Jet Propulsion 
tained in the Army’s satellite, is machined at the Jet Propulsion Laboratory employe. Sleeve, containing instruments will be 
Laboratory, California Institute of Technology. inserted in satellite’s thin steel case and nosecon¢ 


Instrument component of the satellite launched by the Army Instrumented satellite (upper section) and the final-stage solid- 
is prepared for shake table test at California Institute of propellant rocket (lower section) were developed jointly by 
Technology's Jet Propulsion Laboratory. Test was designed to the. Jet Propulsion Laboratory and the Army. Assembly weiglis 
simulate environment encountered in launching, space. 30.80 Ib. Overall length is 80 in. 
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NOISE, PERCENT OF NORMAL SIGNAL 
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FREQUENCY - C.P.S 


Third in a series describing the advantages of ceramics 
in electron tubes. Previously discussed; impact and heat, 


Surviving Vibration 
is an Eimac Ceramic Tube Extra 


High reliability in severe environments is an important vacuum 
tube requirement in many aeronautical applications. An im 
portant aspect of this reliability is a tube's ability to operate 
under extreme vibration without envelope damage, introducing 
noise or developing interelectrode short circuits. Eimac ceramic 
design incorporates many advanced features that improve tube 
performance under these conditions. 


In the illustration an Eimac ceramic 4CX300A, 300 watt tetrode, 
is being operated in a circuit while undergoing 20G vibration 
at 20 to 2000 cycles per second. The exceptionally low noise 
level, produced under these conditions shown in the graph 


above, remains less than 1% of normal signal over the entire 
test range 

Other advantages of Eimac ceramic tubes are: resistance to 
damage by shock or high temperature; compactness without 
sacrifice of power; ability to withstand rigorous processing 
techniques that lead to high tube reliability, uniformity and 
longevity 

In its new line of ceramic tubes, Eimac has the answer for the 
aeronautical engineer who needs a tube that will deliver full 
output under extreme environment. 


Write our Application Engineering Department for a copy of the 
E+ new explanatory booklet “Advantages of Ceramics in Electron Tubes” 


EITEL-McCULLOUGH, INC. 


S A N SBRUN Oo - CAL 
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Ecmac Firat with Ceramic Tubes that can take it 


PRODUCTS DESIGNED AND MANUFACTURED BY EIMAC 


Negative Grid Tubes 
Reflex and Amplifier Klystrons 
Ceramic Receiving Tubes 


Vacuum Tube Accessories 
Vacuum Switches 
Vacuum Pumps 
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Major Parts Being Mated 


For Polaris Ship Simulator 







New York—Rapid progress is being 
made in completing a 285,000 Ib. Ship 
Motion Simulator being built to sub 
ject Navy's Polaris intermediate range 
ballistic missile to the three important 
motions of a ship: heave, roll and pitch 
Simulator, which was designed by 
i Loewy-Hydropress Division, Baldwin 
Lima-Hamilton Corp., is designed to 
duplicate motions to which the Polaris 
would be subjected if mounted on the 







deck of a ship, such as the nuclear 
} powered guided missile cruiser U.S.S 
Long Beach, or those produced by an 
itomic-powered submarine Although 


the same basic criteria exist whether the 
missile is deck- or submarine-mounted, 
there is a considerable difference in 
missile’s center of gravity location in 
relation to ship center of gravity. If 
deck-mounted, missile and ship centers 
of gravity are vertically separated by a 
considerable distance; if submarine 
mounted, centers of gravity are rela 
tively close together. Loewy’s simulator 
provides an adaptor which makes it 
possible to locate the missile so that its 
center of gravity will be correctly lo 
cated for either condition 

Construction of the massive machine 
is progressing at Bethlehem Steel }Co.’s 
Bethlehem, Pa., plant, wheré major 
components are being mated 

At Patrick AFB, Fila., a 50-ft.-deep 


concrete-lined pit designed to house 


; 
\ 
| 
| 
f 





Its greater accuracy allows 


longer engine life—Honeywell’s EGTI 


(Exhaust Gas Temperature Indicator 


Pilot can now run engine at maximum performance temperature with- 
out damage. That’s because EGTI’s greater accuracy makes it unnecessary to allow for 
ordinary gage error to keep within safety range. Results: longer engine life, more 
accurate maintenance records, greater safety for pilot. Only transistor EGTI granted 


MIL installation approval. 





Available with integral switching and Power Consumption: 6 watts at . Temperature Range: —67°F. to 
. ‘ . & 

provisions for Engine Temperature power factor +160°F 

Analyzing, Recording and Time- Accuracy: +5°C. Length: 6.25 inches, basic unit. 


Temperature Integrating. R . 
‘ ‘ ange: 0° to 1000°C. or 0° to 1200°C ne , 
ang Weight: 0.9 |b. nominal, basic unit 


Applications: Exhaust Gas and Tur- Response: 3 seconds maximum, full 


bine inlet temperature indication scale travel For further information write: Min- 


system , » : 7 neapolis-Honeywell Aero Division, 
n Dial Sizes: 2-inch or 4 inch. Dept AW-2- 44. 2600 Ridgw ay Road, 


Input: 115 volts, 400 cps. Warm-up: |nstantaneous. Minneapolis 13, Minnesota. 


Honeywell 
Hi) Weltany Prodits. Group 











Takeoff Unit Assists Victor, Videos Bombers 


Constant thrust versions of the de Havilland Spectre rocket engine now are in production for the Victor and Vulcan bombers as assisted 
takeoff units. One will be fitted under each wing. Engine, complete with fuel and oxidant tanks and pumps, is installed in releasable 
nacelle which is dropped and used again. Absence of variable thrust mechanism and redesign to slash weight of original unit was an 
nounced last year. Nacelle is double-skinned in region of fuel and oxidant plastic bags. Nitrogen bottles pressurize the systems initially 
for starting. Both pumps can be seen with the high-test peroxide pump on right. Owing to short load period, a much smaller uncooled 
lubricating system for pump reduction gearing has been fitted. Engine is carried in rear of container; kerosene tanks are in middle, and 
high-test peroxide tanks in front. Single 36-ft. diameter parachute locates from center section. On release, an extractor gun fires pilot 
chute and ram air fills air bags along bottom of container to cushion landing shock. Perforations in bags act as damping orifices. Container 


has high negative incidence stabilizers and is mounted to wing level with engine canted inside. 


the 36-ft.-simulator has been completed 
nd work is progressing on an adjoin- 
ing powerhouse which will contain al! 
engines, drives and controls associated 
with the simulator (AW April 2, p. 61). 
ae problems encountered in the 
design of the testing site were: 
e De-watering troubles. Being built 
only a short distance from the coast- 
line in typical Florida sand, an extensive 
de-watering system had to be devised 
to allow a hole 50-ft. deep to be dug 
successfully in an area where the water 
table is only 7 ft. below the surface. 
Once water had been pumped from the 
digging area, sheets of thin plastic ma- 
terial were buried vertically in the sand 
to keep the water out. Also, the entire 
concrete structure had to be made 
heavy enough to keep it from floating. 
* Ventilation of the powerplant and 
pit is essential to make the areas habit- 
able. Particular headache concerning 
the plant air supply was that it had to 
function correctly even at blast-off dur- 
ing which time the Polaris’ exhaust 
might impinge almost directly on the 
building, and air intakes had to be de- 
signed so they could furnish air that 
could be breathed in spite of firing con- 
ditions. 

Loewy-Hydropress developed all hu- 
ian environment criteria for the simu- 
lator site including items such as lo- 
cation of access roads, protection of 
operators, heating and ventilating, etc. 


Heave, Pitch and Roll 


The hydraulically-operated simulator, 
which borrows many techniques from 
Loewy-developed hydropresses, can du- 
plicate any programmed series of ship 
motions, 

Che machine will have provisions for 
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duplicating motions recorded on mag- 
netic tape. The tape recordings will be 
made in an actual vessel at a later date. 
Peak ship movements will probably 
have to be lessened to avoid overstress- 
ing the simulator. 


Other Uses 


Other possible uses of the simulatos 
would be to: 
e Test air ejection 
Polaris, using a dummy missile. Total 
weight of such a system would be about 


svstem for the 


140,000 Ib.—100,000 Ib. for the ejector 
and 40,000 Ib. for the weighted dummy 
Polaris. 
e Test an encapsulated human being to 
check effects of shipboard motions. 
Machine is capable of duplicating 
heave motion with displacements up to 
16 ft., roll or pitch up to plus or minus 
14 deg. and simultaneous roll and pitch 
motion up to plus or minus 10 deg 
Company engineers developed a hy- 
draulic counterbalance system in the 
simulator’s hydraulic drive system which 
reduced total horsepower drive require 
ments by 700 hp.: from 3,700 hp. to 
3,000 hp. 


Man’s Flexibility Held 
Asset in Space Flight 


Los Angeles—Conviction that a hu- 
man pilot is an asset in space flight 
was voiced here by Brig. Gen. Donald 
D. Flickinger, Air Research and De 
velopment Command director of hu- 
man factors, and Scott Crossfield, 
experimental test pilot of North Ameri 
can Aviation Inc., before a sectional 
meeting of the Institute of the Aero 
nautical Sciences. 


Gen. Flickinger said that for a cost 
of 5% or 10% in terms of weight, a 
human crew can improve reliability, 
eficiency and economy by as much as 
70%. Crossfield amplified this when 
he pointed out that the insertion of a 
human pilot vastly simplifies servo 
loops because of the variety of func 
tions he can perform. By simplifving 
he enhances reliability, cuts weight and 
reduces logistic requirements. 

Both men noted that a human crew 
will give the aircraft or missile system a 
flexibility of response to circumstances 
that can be had in no other way 
Crossfield said that very few military 
missions take place exactly as planned 
The man programming a mission on 
the ground cannot anticipate enemy) 
counteraction or any of the number of 
chance factors which can intervene to 
make his plan worthless and wasteful 
Regarding the chance factors, Cross 
field observed that manufacturers still 
put manual overrides in aircraft systems 
so the pilot can serve as a kind of uni 
versal back-stop system. He said onc 
of the anticipated failures occurs in a 
substantial percentage of military mis 
sions. 

Crossfield disagrees with the opinion 
that the art of airmanship should be 
taken over by “black boxes,” leaving 
the pilot free to serve as a tactical deci 
sion-maker. The reaction time of a 
trained pilot is shorter than that of a 
computer-controlled servo loop esp« 
cially where a selection of alternatives 
is involved. Crossfield also opposes 
“Red Light, Green Light, Idiot's De 
light” instrumentation on the ground 
that few flight situations can be boiled 
down to a go, no-go decision. 

He called for instruments that de 
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scribe the problem so the pilot can 
choose from alternative solutions. He 
may be obliged to choose the lesser of 
two evils and a go, no-go presentation 
is not much help in evaluating them, 
iwccording to the speaker. 

Gen. I lickinger said that the manned 
weapon system offers tactical and strate 
gic advantages of mobility and combat 
readiness which are lacking in un- 
manned missiles. A recoverable manned 
svstem 1s its own pre-launch transporta- 
tion and can be redeployed quickly and 
easily to confront the enemy with a 
high-stake shell game. The fact that 
it is reusable makes it possible to exer- 


STURDY, FAST ACTING 
RESISTANCE BULBS BY 


FREE AIR TYPE, MS28038-1 
to MIL-B-8598 





and score 
l’o score 


cise the system continually 
the reliability of all its parts. 


an unmanned system with equal valid- 


itv would be uneconomical because of 


the high expenditure of one-shot sys- | 


tems, he contended. Gen. Flickinger 
said that two working groups in ¢: ich of 
the biomedical and “behavorial science 
fields with representatives from each 
major USAF research and development 
agency have been created. He said the 
groups have been in almost continuous 
session for six weeks, reorienting USAF’s 
programs in the life toward 
space flight under the leadership of Col. 


John Paul Stapp. 


sciences 


LEWIS 


THREADED, PROBE TYPE 
MS28034-1 and MS28034-2 
to MIL-B-7990 





CYLINDER HEAD, 
BAYONET TYPE 


@ 





AN5546-1 to 
MIL-B-5491 


PROBE TYPE, 
WITH ADJUST- 
ABLE STAINLESS 
STEEL STUFFING- 
GLAND 











FOR DEPENDABLE TEMPERATURE MEASUREMENTS, USE 
LEWIS BULBS WITH LEWIS RESISTANCE THERMOMETERS. 





the LEWIS ENGINEERING COMPANY 
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SHELTER for Thor IRBM is portable; will 


protect missile from weather, winds. 


Thor IRBM Hangar 


Under Construction 


San Antonio—Portable shelter for the 
Douglas Thor IRBM has been designed 
by the Southwest Research Institute, 
and prototype shelters are now being 
built by Missile Engineering Division 
of Douglas Aircraft Co. 

(hor hangar will provide shelter for 
the intermediate range ballistic missile 
at its launching site. It will protect 
the missile from a wide range of hot 
and cold weather conditions, and it is 
built to withstand winds up to 120 
mph. When Thor is to be fired, an in 
ternal power system rolls hangar back 
from the missile so the weapon can be 
erected on its firing pad. Detachabl 
front wall of the shelter can be rolled 
wav manually 

I'he shelter is demountable, and its 
largest component measures § x 15 ft 
It is air transportable, as is the Thor 
missile. Since the Army’s Jupiter IRBM 
is smaller than Thor, the hang 
conceivably be used for that 
also. Thor hangar was designed by 
Southwest Research Institute architects 
under a Douglas contract. Douglas en 
gineers are responsible for developing 
the actual hardware. 


ar could 
weapon 


Electroplating Company 
Studies Thor Nose Cone 


Bart Manufacturing Co., Belleville, 
N. J., electroplating concern, is work 
ing on methods of protecting the nose 
cone of the Air Force Thor intermedi- 
ate range ballistic missile from friction 
during re-entry. 
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BENDIX" IGNITION SYSTEM 


Another great jet engine has incorporated an ignition 
system designed and built by Scintilla Division of Bendix 
Aviation Corporation. Such a system, with the plus 
features that are a result of years of ignition design 
experience, is in use on the powerful [roquois jet engine, 
product of Orenda Engines Limited, of Malton, Canada. 

Selected as the power plant for the Avro Arrow, the 
Iroquois is a powerful jet engine of very advanced design 
developing over 20,000 pounds’ thrust. Arrangements 


Scintilla Division 


SIDNEY, NEW YORK 
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were recently completed between Orenda and Curtiss- 


Wright to permit manufacture of the [roquois engine it 
the United States 
We are proud that Orenda chose a Bendix-designed jet 


ignition system for the Lroquois. Serviceability, reliability, 


and extended overhaul life are inherent features of a 
jet ignition systems built by Scintilla Division of Bendix 
Aviation Corporation 


Canadian Affiliate: Aviation Electric Ltd., 200 Lavrentien Bivd., Montreal 9, Quebe 
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read’i-ness: 


when a fighter as new as tomorrow 


is in service with the Fleet today 


There’s a bright, new glint to our Fleet today. 

Chance Vought’s 1,000-plus-mph Crusader has 
arrived — in strength! This potent fighter was designed 
a champion — in speed, ceiling and firepower. It was 
engineered, too, for swift production and for smooth 
introduction to pilots. 

This sped the Crusader to duty faster than any 
modern jet. It brought to the Fleet in an age of peril 
a weapon that will hold its edge. 

With the Crusader comes a new realm of four-figure 
speeds. Already, Navy and Marine pilots have used its 
performance to smash major world’s records. Their 
unprecedented supersonic and carrier-to-carrier cross- 


ings of the U. S. signal a new chapter in manned aircraft 
speed and mobility. 

Today, squadrons of Crusaders sweep the skies above 
the seas. Their trophy-winning performance adds un- 
matched combat strength to America’s power for peace. 

Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft, and electronics programs. For 
details on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-3. 


CHANCE 


OUGHT AIRCRAFT 


(NCORPORATESO PALLAS, TEXAS 
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X-RAY inspection apparatus for solid fuel rocket engines (above) may allow Thiokol Chemi- 


cal Corp. to verify homogeneity of 10-ft.-long charge in 15 min. 


X-Ray Probe May Eliminate Flaws 
In Solid Propellant Rocket Fuels 


Solid propellant rocket engines with 
virtually 100% reliability are expected 
to result from new X-ray inspection 
equipment being built for the Thiokol 
Chemical Corp. by High Voltage En- 
gineering Corp. and Bendix Friez. 

Careful manufacturing procedures 
have kept solid fuel engine reliability 
around 95%, but Thiokol believes 
X-ray inspection which can detect the 
slightest flaw in the propellant charge 
will practically eliminate engine failure. 

Flaws in the charge, such as cracks 
and holes, can suddenly increase burn- 
ing surface and combustion pressure in 
the engine and cause a bomb-like explo- 
sion. 

New inspection setup is shown in 
the accompanying sketch. A hydraulic 
lift raises and rotates the solid propel- 
lant charge around a “wand” which 
directs X-ray radiation laterally through 
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the charge. The X-rays are generated 
by a two-million-volt Van de Graff 
linear accelerator and are picked up by 
a Lumicon. 

The Lumicon picture is relayed by 
closed circuit TV to the operator's posi- 
tion. The slightest nonhomogencity in 
the charge results in an aberration in 
the radiation bombardment of the 
Lumicon and is picked up visually by 
the operator. 

he first X-ray inspection equipment 
will be installed at the Thiokol plant at 
Longhorn, Tex., during this month and 
March. It will be able to handle en- 
gines 10 ft. long. The Van de Graff 
accelerator and “wand” are being built 
by High Voltage Engineering and the 
Lumicon by Bendix Friez. Larger 
equipment is being planned and will b« 
built contingent on the success of the 
apparatus at Longhorn 





2X 2 = WHAT? 


The simple mathematics of 
missiles experts some- 
times has ordinary people 
bewildered. The second 
comrade was purported to 
have weighed 1100 pounds. 
Using what has been ac- 
cepted as a safe rule of 
thumb - that each payload 
pound required 1000 pounds 
of thrust - Sputnik II's 
rocket power should be 
1,100,000 pounds. The 
experts announced figures 
variously between 500,000 
and 800,000. 


More thrust, more fuel. 
More fuel, more weight. 
More weight, more thrust. 
What we need and will get 
are higher engineering 
skills; lighter, stronger 
materials; more powerful 
propellants. 


So long as the shape of 
things is tubular, formed 
and welded rings will be 
used to support or to 
contain missile engines. 
Forming and welding rings 
is King's only business, 
has been since 1904. For 
the past several years 
we've been supplying jet 
engine manufacturers with 
high temperature alloy 
rings at the lowest reject 
rate in the business. 


We believe we have some- 
thing to contribute to the 
missiles program. We 
think we know perhaps a 
little more than the 
average small company be- 
cause of our engineering 
contacts. Our fortunate 
size permits us to under- 
take research programs, 
turn out pilot orders . 
and we can crank up over- 
night to handle produc- 
tion runs. 


& 


FIFTH WHEEL CO. 
BOX 759 + WILKES-BARRE, PA. 
Phone GRanite 4-637] 














WENCINEERS-HERE IS A COMPANY THAT HAS RAISED CABLE DESIGN FROM THE MUNDANE TO A HIGHLY 
|(@EVELOPED AND PRECISE SCIENCE. THERE MAY BE A JOB HERE FOR YOU. SEND YOUR RESUME TODAY. 








INVITATION: 


SPECIFIC 
SERVICES 


QUALIFICATIONS: 


CONCLUSION: 








This is an invitation to utilize the missile systems engineering services of Pacific Automation 
Products, Inc., on current and upcoming Navy missile programs. 


PAPI offers the following services in the cabling and activation of missile test and launch facilities: 
Systems Design — working from schematics, PAPI design engineers will determine every conductor 
that is needed to link block houses, control centers, terminal rooms, and stands or platforms. Cables 
are designed to effectively accommodate these conductors, and include break outs, connectors, and 
accessories. Systems Fabrication — cable assemblies leave our plant in ready-to-install condition, 
with rigorous quality control procedures governing every step of the fabrication process. Systems 
Installation — PAPI’s experienced personnel and proven methods are utilized in field installation 
of all inter-unit cabling, instrumentation, recorders, transducers, controls, consoles, and accessories. 


Systems Checkout — PAPI specialists checkout all circuits for conformity to specifications, confirm 
the operation of each instrumentation system, and validate the fire and launch control functions. 
Systems Documentation — working drawings of the entire installation are supplied in approved form 


PAPI is an efficient organization of 600 persons. 130,000 square feet of floor space house engineering 
and production capacity to meet any workload. Because PAPI cable components have bee: 
in Navy projects, including Vanguard and the Regulus missiles, you know our product to be re! 
PAPI systems engineering services have been used on other missile programs with these 

> All sites and facilities are being completed on or ahead of schedule. 

> 16,000 cable components are now in service, with no malfunctions due to cabling. 

> Costs have been far less than predicted. 

> Superior designs and simplified operational characteristics have marked each facility. 

Of special interest will be PAPI’s Water Tight cable, which salt water cannot penetrat 
500 fathoms, It is ideal for underwater umbilicals. 

Because the mechanical and environmental capabilities of PAPI cables often permit great sin 
cation in the design of missile facilities and savings in cost, an early visit by PAPI with si 
facility builders is recommended. 


PAPI’s engineering staff includes men with outstanding experience in every phase of the missile 
business. It is no accident, therefore, that we are the “take charge” sort of people who can take 
full responsibility for providing the services described in this message. We hope that you will 


accept this invitation and plan to utilize PAPI’s great practical knowledge and experience in missile 


facility cabling and activation, B f 4 yy, 
4} 


ARTHUR P JACOB JEXECUTIVE VICE PRESIDENT 


PacrFic AUTOMATION PRODUCTS, INC. 


1000 AIRWAY, GLENDALE 1, CALIFORNIA Phone: CHapman 5-6871 or Cltrus 4-8677 
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St] NORTHWEST ¢:/c«‘ AIRLINES 


On Northwest Orient Airlines’ overseas flights to 
Hawaii, Alaska, and the Orient, as well as on coast- 
to-coast non-stop flights, NWA’s DC-7C’s, Strato- 
cruisers, and DC-6B’s fly long distances where accurate, 
trustworthy navigating equipment and constant radio 
contact are essentials. General Electric 5-Star Tubes 
have helped make possible Northwest’s fine record 
of overwater and domestic schedule maintenance. 





DONALD J. LISOR, Mechanical Supervisor, Northwest Orient Airlines, SAYS: 


“G-E 5-Star Tubes mean added dependability 
on our long trans-Pacific flights!” 


“Mone reliable tube performance . . . General Elec- 
tric 5-Star Tubes give us that from the time we in- 
stall them. In the picture, I show the sandpaper 
we formerly had to use to scrub oxidation off tube 


pins before we plugged the tubes in. 


“G-E 5-Star Tubes, on the other hand, come to us 
with the pins carefully pre-cleaned at the factory. 
This gives firm, lasting electrical contacts. It’s a 
detail, but an important one in the performance of 


communications, navigating, and radar equipment. 


“Also, the exceptional ruggedness of 5-Star Tubes, 
and their all-around reliability, have saved North- 


west substantial maintenance sums over the years 


we've used them. Electronic equipment now gives 

less trouble—overhaul and repair needs are down. 

“We look on these tubes as a proved investment 

in greater dependability, lower maintenance costs.” 
7 - * 


Your local G-E tube distributor has 5-Star high- 


reliability tubes. Phone him for fast service! 
Distributor Sales, Electronic Components Division, 


General Electric Company, Owensboro, Kentucky. 
Progress /s Our Most Important Prodvet 
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REARWARD passenger seating in military version of Convair 880 jet transport (lower sketch) provides room for 105 persons seated five 
across. Top sketch shows 880 as an all-cargo aircraft equipped with forward and aft cargo doors to permit simultaneous loading. 


Convair Proposes Military Uses for 880 


San Diego, Calif.—Designers of the 
Convair 880 jet transport are consider- 
g military adaptations ranging from 
in electronic countermeasures trainer 
to an aerial refueling tanker 

For military purposes, the swept wing 
et would be powered by four General 
Electric X207 engines, instead of Gen 
eral Electric CJ-805-3 (J79) engines 
ylanned for commercial use, designers 


ing 


uid 
Militarv uses of the 
soon go into production, include these 


880, which will 


yrojected designs 

e Present commercial configuration, de 
igned to carry 84 passengers 1n first 
lass arrangement, or 109 in coach 
cating 

e Air command staff and special air 
nission airplane, a modified version of 
ommercial plane 

e Cargo-personnel transport through in 
tallation of a 250 psf. cargo floor and 
two large cargo doors. As personnel 
transport, aircraft can haul 105 
engers seated five across, or 127 seated 
ix across. All seats face rear. 

e Air evacuation transport by modify- 
ing to install 56 litters, an iron lung 
ind power pack loading doors 
re at both ends of main compartment, 
o facilitate use of lifts 

e Crew trainer capable of training four 
B-58 Hustler three-man crews at the 
same time. Student pilots can fly air 
plane at full-scale operation stations, 
with provisions made for override con 
trol by the basic air crew. 

e Electronic countermeasures _ trainer 
capable of training 15 students in three 


pas- 


Large 
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groups. Radome is installed in forward 
lower airframe 
e Navigator-radar-bombardier trainer us 
ing flexible stations and equipment 
similar to that used in present tactical 
bombers and transports in high speed 
operations. 
e@ Refueler-tanker to allow simultaneous 
refueling of two high-speed aircraft 
from a probe and drogue type system 
emploving a reel and drum mechanism 
in wingtip pods. Remote control sys 
tem incorporates television cameras 
Convair §80, Model 22, 
at 527 kt ind medium 


passenger service designed 


termed 
for short 
and 


Cruises 
rang¢ 
to permit use of existing airport facili 
ties in all major American cities (AW 


Oct 


15, p. 57 
Operating Weights 

Latest revised basic operating weight 
is 84,625 lb. Maximum 
takeoff weight is 178,500 Ib 

Aircraft is 
ramp to a maximum 
weight, with excess fuel burned off en 
route to takeoff point. 

In modifying present commercial d¢ 
for command staff Convair 
space into 


revised gross 
overloaded with fuel on 


180,000 Ib. taxi 


sign use, 
plans 
functional sections for conference room 
office space and communications center 
Seats and settees may be converted into 


[his 


Gencral 


passenger divisions 


modification 
Electric 


sleeping berths 
calls for use of the 
C]-805-3 engine 
Computed on a 
weight of 87,030 Ib. and using zero 
wind, the command staff modified air 


basic operating 


aft could flv from San Francis 
Calif., to Chicago in hr. 40 
from Chicago to New Yorl 


hi 35 min icc 


Thith., 


Cargo-Personnel Design 


( irgo-personnel design places sp 
emphasis on reduction of ground tin 
through use of large doors. Forwar 


78 i 104 in. and aft d 


door 1S 
78 in o under-floor 
compartment 

Standal 
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tions ictive electronic counterm« 

visions can 

f il] nece 

intennas to cover nous operations 
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minimize 
allows 
ning mission 
tion line or at modification centers 
Installation of 
four fuselage fuel 
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tanks converts utilit 
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the entirely NEW 
insulated 


IXSAZ terminal line 


for large wire sizes 


FEATURES: 

@ High Performance Nylon Insulation to provide 
continued satisfactory service life at elevated tem- 
peratures, plus resistance to ester-based oils. 


@ Helical tongue design to secure maximum struc- 
tural utility at minimum weight penalty. 


e Cast insulation has formed entry ramp to pro- 
vide easy wire insertion and snug fit over standard 
AN wires. 


2 Color-coding to assure proper terminal selection 
for applicable wire sizes. 


@ Step-Lok Crimp to guarantee continued proper 
position of insulation with respect to terminal. 


e@ Connector designs are available in single to 
single, single to multiple and multiple to multiple 
wire accommodations 

The A-MP Ampli-NYL Terminal is installed with the 
proven Confined “C” Crimp for maximum electrical 
and mechanical performance. Confining the spread 
of the terminal during the crimping process achieves 
more intimate contact and a homogeneous union 
of conductor and terminal. 


Additional information is availabie upon request, 


ENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through wholly- 
owned subsidiaries in: Canada + England + France + Holland + Japan 














transport into refueling tanker. Tanks 
are mounted aft of crew stations. Closed 
circuit television, consisting of three 
cameras mounted in aft section of air- 
plane, gives refueling operaior view of 
aerial refueling procedures. Each 
camera has monitor set at operator's 
station just aft of flight deck. 

Additional monitors in cockpit allow 
pilot and copilot to view refueling op- 
crations. 

Signal system using multi-colored 
lights to direct receiving airplane into 
drogues is installed in lower aft fuse- 
lage near television cameras. 

Modification provides for 14,680 gal. 
of fuel in integral wing tanks and an 
additional 4,000 in the four fuselage 
tanks. 


. 
Swiss Buy Hunters, 
Pay $73.2 Million 

Geneva—Swiss government has ap- 
proved purchase of 100 Hawker Hunter 
I’.6s. Hawker Siddeley Group, Ltd., or 
der is worth $73.2 million. Delivery wili 
start later this year and will be con 
cluded during 1959. 

Approval was granted after a long se- 
ries of evaluation tests of several other 
foreign aircraft which finally narrowed 
the choice to the Hunter and the 
Swiss-built FFA P.16 (AW Sept. 16, 
p 65). 

Whether a further order for a 
series of 100 P.16s will be placed as the 
second stage in the Swiss Air Force’s 
replacement program will be the subject 
of parliamentary debate in Bern next 
month 

Export and off-shore orders for the 
Hunter had reached the $360 million 
level some time ago. Since then, Haw- 
ker received an order from India for 
ibout $72 million. With the series of 
100 Hunters for the Swiss Air Force, 
this aircraft will have earned more than 
half a billion dollars in foreign currency, 
which makes it Britain’s most successful 
military plane. 





Hailstone Blowpipe 
Compressed air blowpipe hurls hailstones 
at 575 mph. against Convair 880 skin sec- 
tions in weather durability test. 
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Edgewater Steel Company 
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Uniform, dependable, accurately made Edgewater Rings 
are furnished in a wide variety of cross-section shapes, 
and in diameters from 5 to 145 inches. They meet the 
most critical specifications and standards of quality. 

Representative applications include bearing races, jet _—-}) 


engine parts, parts for missiles and rockets, gears, grind- Write for bulletins 
ing rings. 
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P.O. Box 478 « PITTSBURGH 30, PENNA. 












UNLIMITED CAPACITY FOR ACHIEVEMENT... 


PELECOMPUTING CORPORATION IS SEEKING A DIRECTOR OF RESEARCH AND DEVELOPMENT. 


To a physicist with éxpertence in mechanics, electronics, magnetics and atomics, we offer an unlimited capacity 


for creative achievements. Telecomputing Corporation will offer this directorship to a man who has acquired 


his Ph.D. in Physics since 1950, and who ts earning a minimum of $25,000.00 annually in a large company. 


ARE YOU QUALIFIED TO FILL THIS IMPORTANT POSITION? Please forward resume to Wm. R. Whittaker, Pres. 


TELECOMPUTING CORPORATION 


915 NORTH CITRUS AVENUI LOS ANGELES 38, CALIFORNIA WHITTAKER 


TROLS DIVISION WHITTAKER GYROS. DIVISION BRUBAKER 


COIN 


SUBSIDIARY NUCLEAR INSTRUMENTS DIVISION DATA INSTRUMENTS DIVISION ENGINEERING SERVICES DIVISION 


ELECTRONICS, ING 

















Formerly Wm. R. 
Whittaker Co., Ltd.) Responsible for the development of 
the first sliding gate valve (1942); the first motor-driven 
gate valve, and many other firsts in equipment designed 
to meet specific military applications. Since 1942 this im- 
portant division of Telecomputing has produced over 
1,250,000 valves. Every military aircraft in servi 
Whittaker Controls equipped. 


Since 1939 more tha 
350,000 Whittaker gyros have been sold for installation i 
a wide variety of military products. This division origi 
nated the electrically-driven gyro being used on guidance 


systems and on missiles currently in production. 


Subsidiary): A leader 
research and development in advanced electronics sys- 
tems, encompassing the fields of safety controls for military 
and commercial aircraft —airports —communications 
radar—IFF and navigation aids. Today, every ship of t 


U.S. Navy is Brubaker equipped. 


The Data Instrument 
Division is engaged in the development and manufactur: 
of proprietary instruments for data processing. This div 
sion designs data reduction systems and has its own com 


plete data reduction facility. It designed and produces t! 


Point 0’Sale equipment, a system for completely automat 


inventory control. 


For many years tl 
division has been engaged in the production of maximum 
reliability equipment for testing nuclear weapons. It 
geared to undertake basic design and manufacture o! 
missile instrumentation test equipment, develop prot: 
types and apply engineering techniques to assembly 


production under the most rigid quality controls 


This division is ¢ 
rently engaged in the reduction of large amounts of flight 
test data being generated by the daily missile firings on 
the integrated Holloman-White Sands Range. The Engi- 
neering Services Division of Telecomputing is capable of 
performing this function anywhere in the world 


TELECOMPUTING 
CORPORATION 





4 


BURROUGHS SYSTEM STUDIES... 
MORE AIR DEFENSE INSURANCE 


ONCE AGAIN ELECTRONIC COMPUTATION AT 
WORK HELPS RESOLVE A VITAL PROBLEM 


Freezing enemy air assaults at ‘real time’ speed 


nan + 
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BURROUGHS © 


CORPORATION 


THE FOREMOST NAME IN COMPUTATION 
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WINGTIP jet takeoff, combined with reciprocating engines, is shown by dotted lines in this 
chart. Designers claim tip jet can cut field lengths 14 to 25%. 


Convair 440 Wingtip Jet Engines 


Interest Five Overseas Airlines 


Company has designed three possible 


San Diego, Calif.—Five airlines have 
indicated interest in a Convair Metro- 
politan 440 modification which would 
combine wingtip jet engines with the 
uircraft’s twin Pratt & Whitney R2800 
CB17 conventional powerplants. 

Convair officials said interested air 
lines are Sabena Belgian World Air- 
lines, Swissair, Avensa (Venezuela), 
Iberia and Aviaco. Latter two are Span- 
ish airlines. 

Addition of jet thrust to Metropol- 
itan 440, according to Convair, will 
provide: 

e Increased block speeds over 
ranges. 
e Reduced takeoff distances and higher 
rate of climb. 
e Increased payloads when operating 
from high altitude airfields or at high 
temperatures 


short 


Two Engines Offered 

Proposed turbojet engines offered for 
the modification are the Fairchild FT- 
|01E (version of the J44), and the Con- 
tinental (version of the J69). 
Both engines now are in military serv- 
ice, 

Convair said jets also can be installed 
on its Model 340 and present produc- 
tion airplanes, as well as those currently 
in use by airlines. 


9c7 9 
392°, 
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interiors: standard 44-passenger, one 
for 48 passengers and another for 52 
Present basic operating weight of 33,- 
174 Ib. goes to 34,965 lb. on 48-pas- 
senger design and 35,305 Ib. on 52-pas- 
senger model 


Quiet Cabin 


Engineers said location of turbojets 
on wingtips make for quiet cabin be- 
caus€ maximum sound intensity cone 
passes completely behind the fuselage. 

Design weights are 53,200 Ib. for 
takeoff and 50,670 Ib. for landing. In 
computing takeoff distances, designers 
found field lengths, using wingtip jets, 
are reduced about 25% at 49,100 Ib. 
and 14% at maximum takeoff weight. 
Required takeoff length is based on one 
reciprocating engine failing at critical 
speed. 

Half-temperature 
both reciprocating and jet engines is 
used for hot day takeoff field lengths 
If full temperature accountability 1s 
required, designers point out that field 
lengths will increase. 

Using maximum jet power rating, the 
Metropolitan 440 will meet the four- 
engine en route climb requirement (one 
engine of four out) at all altitudes up 
to 6,000 ft. with the J44, and up to 


accountability on 
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relays 


miniature 
FTL 
sub-miniature 


HG-2SM 
HG-2SMP 
CONTACTS 


1 or 2 pole, Form A, B, or C 
CONTACT CURRENT 
Dry circuit to 5A resistive or 3A 
nductive 
CONTACT VOLTAGE 
Up te 250 V, depending on current 
COiL VOLTAGE 
6 te 115 V OC 
COIL RESISTANCE 
Up te 5,000 ohm 
SENSITIVITY (MAX) 
200 mw 
TEMPERATURE RANGE 
—65°C to +125°C, Std 
to +150°C or +200°C , Specic! 
SHOCK-OPERATING 100 G 
NON-OPERATING 1000 G 
VIBRATION 
5 — 2000 cps @ 20G 
WILL EXCEED 
REQUIREMENTS OF: 
MIL-R-5757C — MIL-R-25018 


HG-2SMR 
HG-2SMRP 
CONTACTS 


1 or 2 pole, Form A, B, or C 
CONTACT CURRENT 

Dry circuit to 5A resistive or 3A 

nductive 
CONTACT VOLTAGE 

Up te 250 V, depending on current 
COIL VOLTAGE 

6 to 11 5V 60 cps or 6 to 200V 400 cos 
COIL RESISTANCE 

Up to 5,000 ohm 
SENSITIVITY (MAX) 

mw 

TEMPERATURE RANGE 

—65°C to +125°C, Std 

to +150°C, Special 
SHOCK-OPERATING 

NON-OPERATING 
VIBRATION 

5 — 2000 cos @ 20G 
WILL EXCEED 
REQUIREMENTS OF: 

MIL-R-S757C — MIL-R-25018 


100 G 
1000 G 
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LATITUDE 58 — ALTITUDE. 200 


/ 6. International Geophysgical Year is a period lay 
of inteMgive study ofthe earth and its atmogphere—an all-out / 
™~\ coopefative effort of Americap science and oe 
a4 During IGY, ‘Prexojet- Genera s Aerobee-Hi 
: yesearch rockeTsyyill focus a scientific e 
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and the physjéal sciences. 
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alweather | yeliability and low-co 
atmospheritésearch for over a décade. 
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Gazelle Jr. Repowered 


Shaft horsepower of Gazelle Junior free 
turbine engine will be hiked from 920 shp. 
to 1,070 shp. after short development pe- 
riod, according to Napier Engines, Inc. 


3,000 ft. with the J69 engines. Figures 
are based on maximum takeoff weight. 

Modified Metropolitan 440, using 
maximum continuous power on recipro 
cating engines and normal rating on the 
J44 tip jets, can climb out 96 mi. in 
26.5 min. at 1,450 bhp. Addition of 
J69s can produce 90 mi. climb in 27.5 
min. 

On long range cruise, turbojets are 
shut down when gross weight is reduced 
to 49,200-49,500 Ib., depending on al- 
titude. Cruise then is continued at 
maximum Cruise power on reciprocating 
engines. Below these weights, jet thrust 
is not required for either emergency ap 
proach or clearing 5,000 ft. terrain with 
one reciprocating engine inoperative. 

Landing on a standard day at sea 
level, field length at maximum weight 
is about 4,400 ft. Designers say there 
are no restrictions on use of full flap 
for takeoff and landing below the 5,000 
ft. altitude. 


Engine Installation 


Convair says tip jet installation is 
“simple as possible without sacrificing 
aerodynamic efficiency or impairing 
maintenance.”” Engines are mounted in 
conventional three-point arrangement 
from a saddle-shaped portion of the 
upper nacelle structure which is perma- 
nently attached to the wing tip. Rest 
of nacelle is supported from engine and 
can be lowered to ground dolly as unit 
with the engine, to allow rapid nacelle 
change. 

Nacelle’s aft portion is constructed 
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of stainless steel to prevent fire damage 
to wing and engine mounts. Forward 
part of nacelle and inlet duct is made 
of aluminum allov. Fire detection and 
extinguishing system provisions will be 
made 

Wing modification 
strengthening portion of spar box with 
heavier gage material in spar webs and 
skins, and spar rail reinforcement. New 
wing tip integral with engine mount 
substituted. Fuel tank 1s 
and capacity in 


consists of 


structure 1s 
extended outboard 
creased to 2,000 gal 

Separate fuel system is added for 
turbojets, with fuel drawn from inboard 
cnds of main tanks. Booster pumps arc 
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J69 has separate oil tank and requir 
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Windmill Prevention 


Since turbojets 
during part of flight, engineers have cd 
of preventing windmill 
shutoff 

Strut 


may be inoperative 
signed method 
Svstem utilizes two inlet 
vertical 


drag 
doors pivoted from a 
Doors rotate 45 deg. on 


close off inlet, thus forming a 


each side to 
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CONTROL PERFORMANCE 


Breaking the sonic barrier required radical departure from many 
conventional designs and techniques. Efforts to conquer the mysteries 
of the thermal barrier will call for even more advances in materials, 


instruments and concepts. 


Aerotec engineers have learned to take a long, hard look at the 
most fanciful ideas . . . for some of these ideas have been developed 
into instruments and controls that are helping make possible faster 
and safer flight ...as well as helping to advance the nation’s 


missile program. 


If your instrument or control problems call for a new concept in 
design and performance, Aerotec engineers can help you. Contact 


our Project Engineers today. 


Project Engineers 


athOTE 
THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in all principal aircraft centers) 


Canadian Affiliates: T. C. CHOWN, LTD, 1440 S. Catherine St. W., Montreal, Que. 
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Resistance Welding Jet Engine Parts 





Heintz Achieves Volume Production 
with New Sciaky Counter Control Welders 


In fabricating and job shops, where 
a wide variety of assemblies must be 
welded to rigid specifications every 
day, Sciaky resistance welding helps 
keep production schedules on ms ben 

The Jet Engine Division of the 
Heintz Division, Kelsey-Hayes Com- 
pany, a large Philadelphia contract 
fabricator, manufactures original and 
replacement parts for the aircraft in- 
dustry. This means their production 
must meet exacting jet engine specifi- 
cations. 


New Sciaky Counter Control 


To help meet these requirements, 
Heintz now uses Sciaky Patented 
Three-Phase Resistance Welders with 
the new Predetermined Electronic 
Counter Control. This new unit pro- 
vides precise control of all welder 
functions for absolute production con- 
sistency. All control settings are real- 
ized with extreme accuracy, and are 
readily reproduced at any time to du- 
plicate previous production runs. The 
machine cannot deviate from its set- 


Fig. 1 Seam welding Nimonic to 
Nimonic on Pratt & Whitney Aircraft 
J-57 afterburner diffuser section. 
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HELPS PUT PROFIT 
INTO MANUFACTURING 


Fig. 2 Seam welding stainless to stainless on Pratt & Whitney Aircraft J-57 jet 
engine transition duct assembly. Note simple fixture used. 


The Sciaky Predetermined Elec- 
tronic Counter Weld Control is the 
only control of this type that has been 
proved in service, and the first unit of 
this kind has now been in use nearly 
two years. 


How It Works 


The Sciaky Predetermined Elec- 
tronic Counter Control counts the cy- 
cles of power line frequency which is 
governed by the U.S. Naval Observa- 
tory. In predetermined absolute num- 
bers, cycles and impulses are simply 
counted by a Dekatron tube to control 
the duration of the various welder 
functions. The absolute consistency of 
the control eliminates the need for 
time-consuming periodical check-out 
or calibration. Plug-in feature permits 
easy unit replacement, or addition of 
other control functions if required. 


Operations Performed 


Photos show typical Sciaky resist- 
ance welding applications on jet engine 
parts—Afterburners, Screech Screens, 
Engine Duct Assemblies, etc. Mate- 
rials welded include Nickel Alloy, 
Nimonic and Stainless Steel. 


Information Available 


Case histories outlining the success- 
ful use of Sciaky Resistance Welding 
Techniques on jet engine components 
are available on request. Specific rec 
ommendations will be furnished on 
receipt of an outline of your require- 
ments. 


Write today, mentioning the infor- 
mation you would like to receive. 
There is no obligation. Sciaky Bros., 
Inc., 4935 W. 67th St., Chicago 38, Ill. 
POrtsmouth 7-5600. “or 





cdged,” nacelle nose, preventing ice 
buildup. 

Shutoff doors, inlet lips and center 
strut are de-iced by pneumatic boots, 
all actuated simultaneously. Jet en 
gines will have their own anti-icing 
svstems. 

Cockpit modifications include throt 
tle for each turbojet, added to each 
side of pedestal between reciprocating 
cngine throttles. Switch panel is added 
overhead just below existing engine 
control panel. Group of four small 
instruments is added just above upper 
sill. Convair said pilot visibility is 


“practically unaffected.” 


Vertol Acquires ARA 
In Stock, Cash Deal 


Morton, Pa.—Directors of Vertol Air- 
craft Corp. have approved acquisition 
of Allied Research Associates, Inc., of 
Boston, in a move to provide Allied 
Research with production facilities and 
Vertol with expanded scientific _ re- 
search capability. 

Allied Research has been producing 
limited quantities of a new all-metal 
vibration isolation mount and a plastic 
scintillator used for measuring nuclear 
radiation. Officials said both products 
hold promise for large-scale military 
and industrial use. 

Lawrence Levy, Allied Research 
president who has been elected a Vertol 
director, said afhliation with Vertol will 
permit Allied Research to concentrate 
more intensively on basic research and 
prototvpe development, while depend 
ing upon Vertol for advanced engineer- 
ing development and production. Levy 
suid- there will be no changes in in 
ternal management. 

Purchase involves exchange of $750, 
000 in cash and 32,500 shares of Vertol 
stock in return for all outstanding stock 
of Allied Research and its affliated 
company, ARA Productions, Inc. Trans- 
action is subject to waiving of pre 
cmptive rights on the part of Vertol 
shareholders of record Feb. 6 at a spe- 
cial meeting March 10. 

Don R. Berlin, Vertol president, said 
the move will “broaden the company’s 
scope of interests and lay the ground- 
work for diversification into allied as 
well as completely new fields.” Vertol 
has been engaged solely in manufac 
ture of military and commercial heli 
copters and experimental vertical take- 
off aircraft. 

Allied Research, formed six vears 
ago, first worked under USAF contract 
to determine effects of atomic bomb 
blasts on aircraft structures. Job in- 
volved participation in atomic tests at 
Nevada and Pacific proving grounds. 
Present contracts include work in fields 
of aeronautics, physics, chemistry, elec- 
tronics and meteorology. Net income 
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for Better 


. Values 


TRU-LOC 
SWAGED FITTINGS 


Eliminates Instrument coeiiidiaaeel 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ‘““No-MAG”’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES... 
“‘NO-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘NO-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New “‘No-MaAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘“‘NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’”’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New “‘NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with “‘No-MAG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’’ are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ‘““NOo-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


=" 


AMERICAN CHAIN & CABLE 





601 Stephenson Bidg., Detroit 2 


2216 South Garfield Ave., Los Angeles 22 


+ Bridgeport 2, Conn 





SLICK flies overseas 


S. 4 


exclusively with ACs!" 


Director of Maintenance and Engineering 


recommends AC Aircraft Spark Plugs! 


Mickey Sutherland of Slick Airways, a veteran of 30 years in aircraft main- 
tenance, has this to say about spark plug performance, ‘“‘We have found AC-281s 
the best for our overseas operations! The AC Platinum Electrodes handle the 
highly-leaded fuels we encounter in foreign lands. The better scavenging action 
of AC Spark Plugs eliminates fouling problems and, since there is no heat 
variation, we use them in all positions in our 2800 CB engines. Our records 
prove that AC-281s reduce maintenance time and increase spark plug life to 
more than 500 hours before servicing. We can count on AC Aircraft Spark Plugs 
for proven performance, greater reliability and minimum maintenance. That’s 
why Slick Airways uses only AC-281s in its DC6As on the long overseas flights!”’ 


FLYING STARTS 
AC Aircraft Spark Plugs have been proved in millions of hours of flight in 
WITH airline and military planes. You'll find them best for the planes you fly! 


GG aierart spaRK plugs 


AC SPARK PLUG Re THE ELECTRONICS DIVISION OF GENERAL MOTORS 





DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgio; Alexandria, Virginia; Cleveland, Ohio. 
Pacific Airmotive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey 
Southwest Airmotive Company: Dallas, Texas; Kansas City, Kansas; Denver, Colorado. Stenderd Aero Engine Lid.: Winnipeg, Manitoba; Vancouver, 8.C.; Edmonton, Alberta. 
Van Dusen Aircraft Supplies, Inc.: Chicago, Illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East Boston, Massachusetts; Alexandria, Virginia; Richmond, Virginia. 





for fiscal vear ended Sept. 30, 1957, was 
$40,334 on sales of $1,508,102. 

In a letter to shareholders, Berlin said 
acquisition should enable Allied Re- 
search to apply some of its scientific 
capability to design and development 
of helicopters and VTOL aircraft. 


Longer Range Radar 


Developed for WV-2E 


Combination of a new and more 
powerful radar and an oversize antenna, 
developed under Navy Bureau of Aero- 
nautics sponsorship for installation on 
the Lockheed early warning radar intel- 
ligence aircraft WV-2E, is expected to: 
e “See” half again as far as any current 
aircraft radar. 

e Reduce “sea clutter” interference ap- 
preciably. 

e Provide radar coverage from sea level 
te 100,000 ft. altitudes in a single ver- 
tical glance at the sky. 

The mammoth antenna, enclosed in 
in ellipsoidal (saucer-shaped) radome 
measuring more than 30 ft. in diameter 
ind installed atop the WV-2E fuselage, 
is built by Hughes Aircraft Co. 

Lincoln Laboratories was responsible 
tor the basic development of the radar 
unit. Radar unit, designated the APS-70, 
is produced by General Electric Co. 


PRODUCTION BRIEFING 


Rheem Manufacturing Co., Downey, 
Calif., has developed welded titanium 
pressure vessels with significant reduc 
tions in weight, for use on the ICBM 
program. Rheem is studving technology 
of welded pressure vessels in other ma- 
terials such as aluminum, steel and 
stainless steel allovs. 





Kaman Aircraft Corp., Bloomfield, 
Conn., said that its new branch plant 
in Moosup, Conn., is in production 
turning out helicopter subassemblies for 
the company’s main plant in Bloom- 
field. Kaman also plans to move its 
sub-contract operations to Moosup. Ka- 
man is making airborne electronic 
equipment housings for Raytheon and 
cockpit canopy parts for McDonnell’s 
V’-101. 


General Electric Co., Cincinnati, 
Ohio, announced that it had received 
a $3,503,376 contract for its J79-3A 
jet engines. The engines will power the 
Navy’s Regulus II surface-to-surface 
missiles. 


Air Reduction Pacific Co.’s new air 
liquefaction plant will produce daily 
more than 75 tons of liquid oxygen, 
nitrogen and argon. Costing $7,500,000, 
the new plant will service military, in- 
dustrial and commercial activities. 
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HONEST JOHN artillery rocket depends on G-E electric heating blanket (in- 
set) to bring missile to uniform operating temperature before launching. 


HONEST JOHN FIRING SHOWS HOW ... 
General Electric Specialty Heating 
Maintains Propellant Temperature 


Successful launch—and flight—of the 
Honest John depends upon exact pro- 
pellant temperature at the moment of 
firing. A General Electric heating and 
insulating blanket—which shrouds mis- 
sile from nose to nozzle—provides and 
maintains that temperature! 

Proper operation of many types of 
land and airborne equipment, espe- 
cially at low temperatures, often depends 
on controlled heat in the right places at 
the right time. Experienced G-E heat- 
ing engineers, backed by complete 
facilities, have already solved thermal 
conditioning problems on applications 
ranging from complete missiles and 
airborne systems to tiny test instru- 
ments. 

LET US ANALYZE YOUR HEATING 
PROBLEM. Whether you need a custom- 


made prototype, or quantity produc- 
tion, investigate G-E “‘one stop” service 
for specialty heating products tailored 
to your specific needs 

FOR MORE INFORMATION contact 
your General Electric Aviation and 
Defense Industries Sales Office or send 
coupon. 


General Electric Company 
Section J 220-11, Schenectady 5, N. Y. 
Please send bulletin GEA-6285A, G-E 
Specialty Heating Equipment 

. . » for immediate project 
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First photograph shows nuclear-weapon-carrying F-105s on final assembly line in Republic Aviation Corp.’s Farmingdale, N. Y., plant. 
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Republic F-105s Move Down Final Assembly Line 


™, 
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Inspector (left) checks installation of avionics equipment in nose of F-105 at Republic plant. Man at right is working on cockpit. 
76 
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Main gear is installed (above) in wing of a Republic F-105B. The wing is mounted in a swivel jig for ease of manufacture. Below, thre« 


F-105B Thunderchiefs are almost ready to leave the final assembly line in the Farmingdale plant and begin their flight test phase. Tail 


sections in the foreground will house dive brakes and the afterburner sections of Pratt & Whitney J75 15,000-lb.-thrust turbojet engines 
The F-105’s cloverleaf speed brakes make up the last 36 in. of the fuselage. Aircraft is equipped with a drag chute. Area-ruled fuselage 
is 63 ft. 1 in. long; wing span is 34 ft. 11 in. Fighter-bomber has ventral fin on aft fuselage for greater stability. 
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AVIONICS 


GYROS with random drift rates as low as 0.05 deg./hr. using modest-cost, non-floated gyros result from new Sperry Rotorace technique in 
which gyro gimbal bearing races are rotated and periodically reversed to slash bearing friction and average-out torques. 


Gyro Drift Cut by Bearing Technique 


By Philip J. Klass 


Great Neck, N. Y.—Significant devel- 
opment in gyro technology which 
cuts random drift rate of non-floated 
gyros by 1,000 to 1,200% and prom- 
ises even greater future gains has been 
revealed here by Sperry Gyroscope Co., 
Division of Sperry Rand Corp. 

New technique, called Rotorace, re- 
sults in modest-cost, non-floated gyros 
with random drift rates of only 0.25 
deg. per hour. Some laboratory models 
have exhibited drift rates as low as 
0.05 deg./hr. tinder controlled condi- 
tions. 

Still lower drift rates appear within 
reach 

Significance of these performance 
figures is pointed up by fact that 10 
vears ago a good aircraft gyro had ran- 
dom drift rate of about 10-15 deg./hr., 
and only recently a rate of 2-3 deg./hr. 
for non-floated gyros was considered 
very good. 

To achieve the still lower drift rates 
required for inertial guidance systems, 
liquid or air flotation has been used to 
relieve bearing torques which cause 
drift. However, floated gyros have cer- 
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tain problems. For examples, liquid- 
floated gvros must be maintained at a 
relatively fixed temperature to assure 
constant liquid damping 

Considering the great effort ordi- 
narily required to squeeze small im 
provements out of gvro performance. 
the order-of-magnitude gain achieved 
by Sperry is the more notable because 
of the relatively simple, low-cost tech- 
nique employed. 


Bearing Technique 


Briefly, it consists of rotating the 
outer races of two gyro gimbal bearings 
(not gyro motor bearings) in opposite 
directions, then reversing the direction 
of rotation periodically. Hence the 
name ‘“Rotorace.” Small motor 
provides driving power for rotating outer 
bearing races through associated gear- 
ing. 

Idea of manipulating gyro bearings to 
minimize friction and drift is not itself 
new. 

One European patent, now ex- 
pired, covers contrarotation of gimbal 
bearings. Another approach, long used 
with shipboard gyros, is to rotate the 
entire gimbal about the spinning gyro. 


servo 


Another expired European patent cov- 
ers oscillating of gyro gimbal bearing 
race through a small angle, but not 
through many complete revolutions as 
in Rotorace. 

To understand why so simple a tech 
nique provides such significant gains in 
gyro performance it is necessary to look 
at a major source of unpredictable 
gyro error—usually called random drift 
Infinitesimal differences in the size of 
the tiny ball bearings used in gyro sup 
porting gimbals, slight out-of-roundness, 
the smallest ellipticity in the bearing 
races or a particle of dirt only a few 
microns thick can produce miniscul 
torques which will cause gyro spin axis 
to precess (drift) away from the desired 
fixed position in space. 


Stray Torque 


Even if it were feasible to measure 
or determine these potential sources of 
stray torque during manufacture, it 
would be impossible to predict exactly 
how, when or in what direction thev 
would act. For example, a slightly ir 
regular ball might end up anywhere 
around the bearing race which makes it 
impossible to predict in what direction 
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its torques will be applied—hence in 
what direction gyro will drift. 

If, however, the outer bearing race is 
rotated through at least several com 
plete revolutions, first in one direction 
ind then in the opposite, these unpre 
dictable torques will be briefly applied 
round the circumference of the gvro 
cimbal axis shaft with a resultant can- 
ellation of random drift over a period 
of several rotation cycles. 


Drift Error 


This same sort of cancellation can 
take place in a conventional gyro—and 
frequently does—over a period of several 
hours, but the important value is the 
drift error at anv instant and this can 
be quite high. With Rotorace, this aver- 
aging is greatly accelerated so that these 
random drift errors are averaged out 
over a period of several seconds instead 
of several hours. 

Speed of bearing race rotation is 
not critical in terms of absolute time or 
number of revolutions. Only require 
ment is that the total rotation time (or 
number of revolutions) in one direction 
be equal to that in the opposite direc- 
tion. Current models operate with a 
bearing race rotational speed of about 
20 rpm. Small cam-actuated switch, 
operated by Rotorace motor, reverses 
rotation in a regular cycle. 

In addition, to minimizing random 
drift due to geometric irregularities in 
the bearing, rotation of the bearing race 
also reduces static (breakaway) friction 
—another cause of gyro drift. 

Still another byproduct advantage is 
the fact that pitting or wear caused by 
shock and vibration is equally distrib- 
uted among all the balls in a bearing, 
instead of one or two. This prevents 
build-up of still further irregularity be- 


tween individual balls in service use. 
Effectiveness of several techniques 
for reducing random gyro drift rate 1s 
indicated below for a non-floated gyro 
whose normal drift rate is about +3 
deg./hr. when operated on an oscillat 
ing Scorsby test stand. Random drift 
rate of such a gyro can be reduced to 
e +1 deg./hr. by oscillating outer race 
of gimbal bearings back and forth over 
roughly a +30 deg. amplitude 
e +0.8 deg./hr. by continuously rotat 
ing two gimbal bearings in opposite 
direction. 
e +0.25 deg./hr. by counter-rotation 
of gimbal bearings and periodic reversal 
of direction so that total rotation in 
each direction is approximately equal. 
This is the Sperry Rotorace technique. 


Special Bearings 


Application of the Rotorace tech 
nique required the development of a 
special gimbal bearing designed to per- 
mit rotation of its outer race—norma!h 
fixed to the gimbal supporting struc 
ture. Needed was a concentric pair of 
bearings in which the inner bearing’s 
outer race is the outer bearing’s inner 
race. 

Original development of the Rotorace 
bearing was carried out by Sperry. Com- 
pany then went to New Departure Di- 
vision of General Motors Corp. which 
worked out the techniques of assem- 
bling the concentric bearings to the re- 
quired precision. 

Present cost of the Rotorace bearings 
is about $25, roughly 10 times the cost 
of a bearing in a conventional gyro, ac- 
cording to Arthur Lane, Engineering 
Department head for attitude and 
azimuth reference systems. As produc- 
tion quantities go up, Lane says that 
bearing costs are certain to come down. 














ROTORACE technique employs small motor (A) to rotate outer race of gyro gimbal bearing 


(B), while opposite 


gimbal bearing is rotated in reverse direction via gear train (C). 


Periodic reversal of both bearing rotations is accomplished by worm-driven switch (D). 
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ROTORACE bearing consists of two concen- 
tric bearings, with outer race of one serving 
as inner race of the other. 


However, the added cost of the sp« 
cial bearings, and the small two-phasc 
servo motor and associated gearing rc 
quired to drive them, is a small percent 
age of total gyro cost and a small price 
to pay for a 1,200% gain in perform 
ance, Lane points out. It is far less costly 
than trving to achieve the same drift 
rates by trying to squeeze down still fur 
ther on dimensional control of gyro 
parts, Lane believes. Rotorace tech 
nique does not pay off fully unless gyro 
wheel has a relatively low mass shift, 


but this presents no problems with 


existing techniques, according to Lanc 


In Airline Service 


Another interesting aspect of the Ro 
torace principle is the fact that within 
a vear after its discovery Sperry had 
experimental gyros in_ airline 
and was in production the following 
vear. Experimental units have been 
in use on Pan American World Airwavs 
Inc., and Scandinavian Airways Svstem 
Inc., Douglas DC-7Cs for polar and 
trans-ocean routes and a third unit is 
slated soon for installation on a KLM 
Royal Dutch Airlines airplane 

Sperry says it did not tell the airlines 
about the new technique employed, 
merely assured them that the gyros 
would have drift of less than one degree 
per hour. Sperry tipped its hand on the 
Rotorace principle only to SAS afte 
the airline appeared reluctant to use a 
gvro with such low drift rates for fear 
there would be maintenance and rr 
liability problems 

he experimental gyros did encounter 
minor bugs—but not with the Rotorac« 
feature. One was a seizure of a 
Rotorace gyro wheel bearing; another 
was failure of a power converter 

Sperry C-1]1 Rotorace gyro-compass 
systems, with free-gyro drift rates of 
0.25 deg./hr., will be used on all trans 
ocean, trans-polar DC-8 jetliners and on 
many of the Boeing 707s emploved in 
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has shipped over 


_— and... 

TTT THURS made provision to deliver 
much larger quantities 
with their new Colorado 
Springs synchro facility 
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ROTORACE bearing is being produced by 
New Departure which worked out difficult 
manufacturing techniques needed. 


international service, Sperry says. 

Rotorace gyros also are in production 
for use in a compact, lightweight twin- 
gyro stabilized platform that Sperry 
is building for the Air Force (AW Oct 
28, p. 101). This novel platform uses 
one two-axis gyro for azimuth and roll- 
axis reference, the other for azimuth 
and pitch-axis reference. Azimuth spin 
axes of the two gyros are maintained 90 
deg. apart and coupled so that com 
bined drift of the two gyros can never 
be more than that of one gyro and in 
some cases is considerably less than the 
random drift of either 

Drift rates of 0.25 deg./hr. which 
Sperry is quoting for its C-l1 airline 
gyro is “only the beginning,” according 
to P. Halpert, chief engineer of com- 
pany’s Aeronautical Equipment Divi- 
sion. “We are just on the threshhold 
of major gains in gyro accuracy,” Hal- 
pert predicts. 

Sperry now is conducting funda- 
mental investigations into other sources 
of gyro error which previously appeared 
relatively minor but which now loom 
large as a result of gains achieved by 
Rotorace technique. 


JRB-66 Tail Cone Now 
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Expansions, Changes 
In Avionics Industry 


Summers Gyroscope Co., Santa 
Monica, Calif., will merge with Mercast 
Corp. of Los Angeles, an affiliate of 
Atlas Corporation which owns about 
43 per cent of its stock, to become Sum 
mers Corporation, providing stockhold- 
ers, Civil Aeronautics Board and Calli- 
fornia Commissioner of Corporations 
approves. (CAB approval is needed be- 
cause of Atlas Corporation's interest in 
Northeast Airlines.) Mercast official 
Jack S. Warshauer becomes executive 
vice president and chief executive officer 
of Summers Gyroscope which will be 
one of three divisions of new firm. 
Other two divisions are Mercast Corp 
and Grav & Huleguard, former Mercast 
subsidiary. Tom Summers remains as 
president, but will devote efforts pri- 
marily to research and development 

Other recently announced changes, 
expansions in the avionics field include: 


e Dynavia Engineering Corp., is now 
firm, headed by Robert Haskins, which 
will develop and manufacture instru- 
ments and controls for commercial 
aviation use. Company is located at 860 
Fabian Way, Palo Alto, Calif. 


e Digitran Co., Pasadena, Calif., is 
name of new company which formerly 
was known as Anatran division of En- 
devco Corp. New company will develop 
and produce electrical read-out counters 
and digital motors. Company address: 
45 West Union St. 


e Consolidated Electrodynamics Corp., 
Pasadena and Cenco Instruments Corp., 
Chicago, will merge if stockholders ap- 
prove. Both, companies are developers 
and producers of instruments; CEC has 
concentrated in the data processing field 


Interchangeable 


Douglas JRB-66 combat mission capability was broadened when aircraft was modified with 
readily interchangeable tail cones. Cone on aircraft shown above at Edwards AFB contains 
electronic equipment. Original cone was fitted with two 20 mm. cannon in a tail ball- 
turret. Plane is designed to carry considerable photographic equipment. 





for AIR 
LAND 
SEA... 


Servo Leads In 
Producing Infrared 
Weapons Systems 


It may be the detection system that 
picks out a hostile submarine sneaking 
in under fog or dark. Or it could be 
the infrared gun flash detector that 
spots enemy artillery placement no 
matter how well camouflaged. It might 
be a missile interceptor, with its infra- 
red terminal guidance locking ever 
tighter on the cornered victim as evas- 
ive action or speed is increased. 

But wherever you run across infra- 
red systems in ordnance and other mili- 
tary equipment, you are most probably 
finding more Servo Corporation appa- 
ratus. For Servo Corporation of Amer- 
ica has developed more infrared sys- 
tems for weapons use than any one else 
in the world. Since executing the first 
infrared guidance contract in 1947 for 
the Navy, Servo has been the pioneer 
in infrared development, leading in all 
phases of designing and producing in- 
frared equipment. In supplying standard 
infrared lenses, detector cells, or other 
components to assemblers or other 
manufacturers, and in designing and 
building complete IR reconnaissance or 
guidance systems for integration into 
modern military mechanisms, the first 
thought in infrared becomes SERVO. 

This pre-eminence in infrared tech- 
nology, unmatched in any other nation, 
is available NOW for this country’s 
defense effort—no crash programs to 
“catch up”, in this year or the next. 

For full information on how this un- 
equalled infrared ability can work with 
you, call, wire, or write: 


SERVO 


| CORPORATION 
==. of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.1., N.Y. 


For current declassified data on 
Infrared Weapons Systems, ask for 
copy of bulletin /R-9902. 





The use of Hexcel® Honeycomb in Supersonic military planes like the weight, high rigidity and remarkable resistance 
B-58 Hustler is a familiar practice with Convair. And when Convair’s to acoustical bombardment are just a few of the 
new “880” jet transport takes to the air in regular passenger service it, reasons why more and more Hexcel Honeycomb 
too, will fly on wings of Honeycomb—Convair’s first use of this material is being used by leading airframe manufacturers 
for primary structures in commercial aircraft, Great strength, light here and abroad. 


For a world of things made lighter and stronger than ever before 


He xC EL propvucts ine. 


274!1-S8TH STREET, BERKELEY, CALIF. 





while Cenco has concentrated on scien 
tific-laboratory type instruments. 


e The Singer Manufacturing Co., Eliza 
beth, N. J., sewing machine manufac- 
turer, has purchased Haller, Raymond 
& Brown from Topp Industries, Inc., 
Beverly Hills, Calif., which acquired the 
company last year. New acquisition will 
operate as division of Singer, maintain- 
ing its corporate identity. No change in 
officers or personnel is contemplated. 


¢ American Machine & Foundry Co. 
will close its Boston electronics plant, 
reassign its work to AMF’s Greenwich, 
Conn., and Pomona, Calif. facilities. 
Dr. Wendell B. Sell, former general 
manager at Boston, becomes divisional 
vice president with headquarters in 
Pomona 


Texas Instruments 


To Build CAA Radars 


Dallas—Civil Aeronautics Adminis- 
ration contract for an improved type of 
airport surveillance radar has been won 
by Texas Instruments Inc. 

Under the $4,691,884 contract, de 
livery of the new ASR-4 svstems will 
begin in about two vears for installa- 
tion at 14 U. S. cities. 

Texas Instruments ASR-4 will im- 
prove approach and departure traffic 
control by providing altitude coverage 
between 4,000 and 27,000 ft. while on 
the 30-mi. range. This is a gain of 
4,000 ft. in altitude coverage over pre- 
vious ASR models used by CAA. 

ASR-4 will have a built-in circular 
polarization that will enable the system 
to pick up aircraft during rain and 
snow weather conditions which nor- 
mally render radars without this fea- 
ture practically useless. It also will have 
an improved moving target indicator 
that will cancel out all but moving 
targets on the display. 

Antenna system for the new sur- 
veillance radar will be built to stand 
wind velocities of up to 85 kt. while 
burdened with an inch and a half of 
ice. Provisions will be made to mount 
a 30 ft. secondary radar antenna when 
such equipment is available. 

Continuous monitoring of power 
output and equipment sensitivity will 
be possible with ASR-4. Each set will 
have four 16-in. indicators, three for 
operational use and one for stand-by 
purposes. 

Cities scheduled to get the svstems 
when thev become available are: Albany, 
N. Y.; Ft. Wayne, Ind.; Akron, Ohio; 
Burlington, Vt.; Sacramento, Calif.; 
Charleston, S. C.; Bedford, Mass.; 
Boise, Idaho; Charlotte, N. C.; Little 
Rock, Ark.; Youngstown, Ohio; Roch- 
ester, N. Y.:; Svracuse, N. Y., and Or- 
lando, Fla. 
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equipment with 
electron tubes— 


SPECIFY IERC 
heat-dissipating 
electron tube 
Shields to 
increase tube 
life! 


electron tube-equipped guidance, radar, aircraft, mobile surface communication, 
radio-TV and other industrial and commercial types of electronic equipments! 


7 


You can get immediate, most effective results only with IERC 
Heat-dissipating Tube Shields—the exclusive, patented, time-proven 
design available in a wide selection to meet every electronic equipment 
requirement for new or retrofitting applications. IERC shields give 
you the only commercially-available heat-dissipating shield which will 
actually meet or exceed military specifications because they provide 
greatest reduction of electron tube bulb operating temperatures, maxi- 
mum vibration and shock protection plus compatibility with all tube 
diameter tolerances. 
Investigate this proven way to get increased tube life and equipment 
reliability by eliminating electron tube failures commonly caused by 
heat, vibration and shock! 

We'll gladly send you our IERC Heat- 

dissipating Tube Shield Guide showing 

over 1,400 tubes and tabe shield combina- 


tions to select from for increased tube 
life and reliability. Write today! 


International “<b. 


electronic research corporation 


145 West Magnolia Boulevard, Burbank, California 


CROSS-LICENSED WITH NORTH AMERICAN AVIATION, INC 


PATENTED OR PATS PEND 


Heat-dissipating electron tube shields for miniature, subminiature octal and power tubes 





NEW AVIONIC 
PRODUCTS 





this 
added a 


Note 
New Avionic 


category called 


Beginning with issue, 
Products has 
“High ‘Temperature 
Components,” in recognition of the 
steadily growing importance of this 
area in avionics. Components listed in 
this have, according to theit 
manufacturers, been designed to op- 
crate at temperatures above 300F.). 


section 


High Temperature 
Components 


e Silicon power rectifier, Type 304, is 
hermetically sealed, can provide forward 
direct current up to 12 amp. with maxi- 
mum peak inverse voltage to 500 \ 
Unit can operate at junction tempera- 
ture of 380F with no detectable 
change of characteristics due to aging 
Reverse leakage is a maximum of 10 


ma. at rated peak inverse voltage and 
maximum temperature Case is the 
positive terminal with ys in. threaded 
stud permitting mounting in any posi- 
tion 

Complete bridge assemblies are also 
available. Westinghouse Electric Corp., 
Box 2099, Pittsburgh 30, Pa. 


e Two types of mica insulation, called 
Capacitor Grade Isomica and Samica, 
for use in rolled or stacked capacitors 
are said to provide void-free mica in- 
sulation in unlimited size at a fraction 
of the cost of imported mica films. 
Samica is a pure mica sheet made from 
forcign or domestic mica refined to re 
impurities. Highly flexible, it is 
presently being used in rolled capac- 
itors where the sheet will withstand 
temperatures up to 1,000F. Isomica 
sheets of Samica base sheets 
impregnated with a silicone resin to 
provide optimum dielectric characteris- 
tics at continuous operating tempera- 
tures to 550F. Sheet thickness as 
small as 0.0009 in. are available. Mica 
Insulator Division, Minnesota Mining 
ind Manufacturing Co., Schenectady, 
N. 


MOVE 


consist 
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e Encapsulated power transformers, 
called Epseal transformers, developed 
for missile and airborne applications 
with ambient temperatures up to 350F 
have been approved under MIL-T-27A 
Grade 5 Class T Life X specifications. 
Life is up to 10,000 hr. at 250F am- 
bient, but less at higher temperatures. 
Details and specifications from Alectro 
Engineering Works, Inc., 401 Preda 
St., San Leandro, Calif 


¢ Trimmer potentiometer, called Film 
Pot, has completed six months test 
program for use with svstem to be in- 
stalled in a nuclear powered aircraft. 
Unit is able to operate effectively at 
temperatures as high as 750F, accord- 
ing to the manufacturer. Measuring 
2x 4x 4 in., FilmPot utilizes a con- 
tinuous film of evaporated precious 
metal allovs to obtain resistance stabil- 
ity of better than 5% up to 30K ohms 
over a temperature range from —65F 
to +750F. Fairchild Controls Corp., 
6111 E. Washington Blvd., Los An- 
geles, Calif. 


Components & Devices 


e Servo motor has been developed that 


is small enough to pass through an 
engagement ring. . Measuring 4 in. di- 
ameter by 1!% in. length, manufacturer 
believes it to be the smallest +00 cvcle 
motor available for servo system requit- 
ing low inertia for prompt response. 
Motor consists of a squirrel-cage rotor 
with a two phase stator in a number 5 
frame. Fixed phase and control phase 


voltage and current are 26 vy. and 92 
ma. respectively. Operating tempera 
ture range is —65 to +158F. Eclipse 
Pioneer Division, Bendix Aviation 


Corp., Teterboro, N. J. 


e Differential transformer accelero- 
meter, Model ADT-905, is equipped 
with self-calibrating svstem which can 
be used statically or dynamically, also 
can check operation of the accelero 
meter while in use. Unit is said to be 
inherently stable over temperature 
range of —65 to +250F. Designed 
primarily for control and guidance in 


aircraft and missiles, the unit operates 
at a low natural frequency of approxi 
mately 30 cps., maimtaining stabl 
frequency response characteristics over 
the temperature range as a result of 
magnetic damping. Gulton Industries, 
Inc.. 212 Durham Ave., Metuchen 
N. J 


e Silicon mixer diode, Type MA-423A, 
is for use in C and X-band microwave 
receiver applications. Mechanically in 
terchangeable with other diodes of the 
1N23 series, the point contact unit 
requires no d.c. bias and is said to pro- 
vide improved receiver noise figures of 


7.0 db. or better when used with a 
1.5 db. IF strip at 30 mc. In some 
radar receivers employing 1N23C or 
IN23E diodes, circuit adjustment of 
IF impedance match, local oscillator 
drive, and RF match mav be necessary 
to obtain maximum noise figure im- 
provement. Microwave Associates, 
Inc., Burlington, Mass. 


e Magnetic servo amplifier, Type CSA 
2A-1, is a three-stage amplifier designed 
to accurately maintain motor shaft po 
sition of a two phase 60 cycle induction 
motor, meets MIL-E-5272C. Full volt- 
age output is provided with an input of 
20 microamps d.c., corresponding to a 
d.c. voltage of 7 mv. Temperature 
range is —62 to +85C, weight 10 Ib., 
dimensions 6.5x 7x 2.75 in. Magnetic 
Controls Co., 6405 Cambridge St 

Minneapolis 16, Minn 
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How to keep controls and costs “in line”! 





FAFNIRA 
Torque Tube Type 
Aircraft | 
Control Bearing 


with Self-Aligning Outer Ring 


Dse" assembly, and inspection of push-pull control sys- 
tems are simplified considerably when Fafnir KP-BS 
Torque Tube Type Control Bearings are specified. 


Developed to accommodate structural deflection, manu- 
facturing errors, and differential expansion and contraction 
in high-speed aircraft, KP-BS bearings feature a self-aligning 
outer ring. This eliminates the need for extra parts to achieve 
and maintain correct bearing alignment in housings. Thus 
these bearings make possible important savings in space, 
weight, assembly time, and costs. 

An adaptation of the AN202 KP-B series, Fafnir Self- 
Aligning Torque Tube Type Ball Bearings have the same 
high capacity as the rigid KP-B Type. The close fit between 
the self-aligning ring and the bearing provides the necessary 
rigidity for control systems. For detailed specifications, write 
The Fafnir Bearing Company, New Britain, Conn. 


AVAILABLE SIZES AND DIMENSIONS 


B D w H A E c 
Corner Rad. 








Bore Out- Width Width Shoulder cl d 
Bearing +.0000 side Inner Outer Diam. a Balls Weight 
Number —.0010 Diam. Ring = Ring Inner ‘Inner Outer To Pounds 
+.0000 +.000 +.000 Ring Ring |. Ring Corner ——————| —— 
—.0010 —.005 —.005 (Approx.) Bore O.D. (Ref.) » Size Approx. 
Inches Inches Inches Inches Inches Inches 


KPI6BS_  1.0000* 1.9375 437 .375 1.141 024 024 1.709 ‘6. 18 


KP21BS_ 1.3130 2.2500 437 375 1.454 024 024 2.028 6 20 








_KP23BS__ 1.4380 2.3750 437 375 1.575 024 024 2.155 ‘6 22 


KP25BS_ 1.5630 2.5000 437 375 1.693 024 024 2.282 16. 25 











KP29BS__1.8130 2.7500 437 375 1.931 024 2.535 6 27 
KP33BS 2.0630 3.0000 437 375 2.231 .024 024 2.787 2 30 


KP37BS 2.3130 3.2500 437 375 2.468 024 3.039 : 33 














KP47BS 2.9380 4.1250 531 469 3.093 .039 3.846 ; 64 


KP49BS 3.0630 4.2500 531 469 3.222 039 3.972 ‘ 69 
* + .0000 —.0005 


Bearings incorporate Fafnir Plya-Seals and are pre-lubricated at the factory. 


FAFNIR (i: 
BEARINGS 
FIRST ...at the turning points in aircraft design 
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Distinctive ribs of new SPS self-locking lightweight nuts not only add strength, but also assure good wrench- 
ing efficiency, because the full height of the nut is usable wrenching surface. All threads are locking threads. 


New SPS lightweight locknuts help you reduce 


airframe weight without sacrificing strength 


Self-locking fasteners are 49% lighter than their standard counterparts 


If you are looking for ways to save weight in airframe construction, SPS’s new self- 
locking lightweight nuts offer a solution. Designed specifically to save weight without 
sacrificing fastening strength, these latest additions to the FLExLoc line of lock/stop 
nuts average 49°; lighter than their standard counterparts. 

Approved under specifications AN-N-10A and MIL-N-25027, SPS lightweight 
locknuts are of 1-piece, all-metal design, forged for high strength. Threads, which 
employ 3-point locking action, are all locking threads. This, combined with thinness 
of the nut, permits use of shorter bolts, resulting in further weight reductions. 

Extensive testing of the new SPS self-locking lightweight nuts under requirements of 
Government specifications included such procedures as one full hour of vibration 
testing (for a 44-28 nut). Results show that the overall design maintains a high degree 
of reusability, excellent tension-tension fatigue characteristics, and superior holding 
power under conditions of severe vibration at temperatures up to 550° F. 

For complete information, write Aircraft and Missiles Division, STANDARD PRESSED 
Steer Co., Jenkintown 3, Pa. 





- At SPS we apply a 
hi ° i dynamic standard of 
quality — continually 
refined—so that our 
fasteners will always have the high reli- 
ability factor required by today's faster 
speeds, higher temperatures, and greater 
dynamic forces. By using SPS fasteners in 
your assemblies, you increase overall reli- 
ability —the certainty of predictable per- 
formance under actual service conditions. 

For more information on the science of 
reliability —the newest branch of product 


, 
High Reliability jactor 


engineering —write for a copy of the 
SPS booklet “Concerning High Reliability” 
—just published. 











B 


APPROX 








PART NUMBER SIZE 
MAX 


ss 


PER 100 





22 FZ- 832 8-32 NC - 2 e . 345 


.19 





22 FZ - 1032 10-32 NF - 3 e . 376 


.122 .25 





22FZ- 428 1/4-28 NF - 3 , . 439 


. 142 . 38 





22 FZ 524 5/16-24 NF -3 . . 502 


. . 63 





22 FZ 624 3/8-24 NF - 3 . .564 

















. 183 -90 




















New SPS self-locking lightweight nuts, available in five sizes—from 





#2 . 7 ¥ peal v. ate > =cifics o [Pa 6. 
#8 through % in. — are cadmium plated per specification QQ-P-416 Jenkintown * Pennsylvania 
Standard Pressed Stee! Co. « | h« eve f ew ¢ . © 


We also manufacture precision titanium en Colunbia ‘ iesiten Preteie Ge, 
write for free booklet e WNutt-Shel ¢ . Sie io itd. © 
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Fishbed B Fences, Fins 
Indicate Airflow Problem 


Supersonic Russian fighter designed by Pavel Sukhoi and code- 
named Fishbed by NATO was observed at the 1956 Tushino air 
show. Development of Fishbed B has been discontinued; it has 
been superseded by the Sukhoi Fishpot (AW Jan. 20, p. 35). 
Wing fences and ventral fins on Fishbed B—large number of 
which indicate aerodynamic troubles—have been eliminated on 
Fishpot. Wing planform and tail arrangement on the two ait 


craft are nearly identical. 
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KC-135s on Line at Castle AFB 
Combat readiness of USAF’s Strategic Air Command is demonstrated by these Boeing KC-135 jet tanker-transports, shown on flight linc 
at Castle AFB, Merced, Calif. Aircraft performs major support role as part of SAC’s world-wide deterrent striking force. On operational 
status with SAC for neatly two years, the KC-135s have multi-purpose as aerial tankers to refuel fighters and bombers at high speeds and 
altitudes, and as transports for high-priority cargoes and personnel. Civil counterpart is Boeing 707 transport now in CAA test phase. 


Researchers Operate 
Bearings to 1,000F 


Successful operation of metal bear 
ings at temperatures approaching 
1,000F without the aid of conventional 
lubrication is reported by Shell Devel- 
opment Co. research scientists. Opera 
tion of guided missiles and hypersonic 
aircraft in temperatures now considered 
extremely difficult or impossible is 
promised by the new lubricating 
method, called “protective atmosphere” 
lubrication. Oils and greases now in 
use limit bearing operating tempera 
tures to about 500F. 

Ihe project was described in a paper 
entitled “Protective Atmosphere for 
High-Temperature Bearing Operation” 
by C. H. Bailey, Stanley S$. Sorem and 
\. G. Cattaneo which was read by 
Dr. Cattaneo before an annual meet- 
ing of the Society of Automotive Engi 
necrs at Detroit. Work was done under 
Air Force contract at the Shell Devel 
opment Co.’s laboratories at Emery 
ville, Calif 

Investigation was based on_ the 
theory that there is no metallurgical 
reason why roller bearings made of tool 
steel cannot operate satisfactorily at 
temperatures up to at least 1,000F. 
Dr. Cattanco explained that there arc 
many examples in industry of steel roll 
ing successfully on steel without oil 
notably a railroad wheel rolling on its 
rail 

l'ests carried out on the cantilever 
end of a 10,000 rpm. spindle with an 
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electrically-heated bearing _ housing 
proved that mechanical details, includ- 
ing bearing fit, alignment and cage 
balance, were extremely important. 
Consistent test results also demanded 
a “break-in” of bearings by operation 
with oil lubrication before test runs. 

Bearing breakdowns, it was learned, 
were caused by iron oxide which 
formed during the drv operation and 
acted as an abrasive. This problem 
was solved by the addition of a small 
amount of hydrocarbon vapor to the 
air, attracting the oxvgen before it 
could attack the bearing surfaces. This 
permitted test runs of several hours 
before bearing failures occurred. 

When failure did occur, it was the 
result of scuffing, or metal pickup, on 
the rubbing surfaces of the cage. In 
conventional lubrication, scuffing — is 
prevented by use of “extreme pressure” 
additives which allov with metal to 
provide a lubricating surface. It was 
found that if such additives were used 
during the “break-in” period and were 
then added in vapor form with the 
hydro-carbon vapor, a lubricating film 
developed on the rubbing surfaces of 
the cage and rolling elements. This 
method has been used to operate bear 
ings for 100 hr. at temperatures ap- 
proaching 1,000F without anv evidence 
of bearing failure. 

In regard to aircraft use, Dr. Cat 
taneo mentioned that it was “‘particu- 
larly fortunate” that JP4, a widely used 
jet fuel, had been found especially use 
ful in providing the protective atmos 
phere used in the test. The fuel was 


found to contain certain resins which 
combine with “extreme pressure” addi 
tives to form improved lubrication films 
on the bearing surfaces. 

Shell is continuing the research on 
“pretective atmosphere” lubrication at 
Emervville with emphasis on defining 
optimum combinations of materials 
and mechanical configurations for use 
with the new method. 


° 
Technique Controls 

- . . 

Titanium’s Oxygen 

Direct control of oxygen content in 
the manufacture of titanium alloys is 
now possible on a production basis with 
vacuum fusion method oxygen analvti 
cal techniques. 

Control of oxygen content in tita- 
nium alloys, up to now achieved by in 
direct means such as hardness tests and 
tensile ductility determinations, is of 
critical importance if satisfactory and re 
producible mechanical properties and 
fabrication characteristics are to be ob 
tained. 

Research workers at the Titanium 
Metals Corp. of America developed a 
technique utilizing the platinum bath 
vacuum fusion method of oxvgen de 
termination for application in the pro 
duction of titanium allovs. 

Test apparatus consists essentially of 
three parts: Furnace section, evacuation 
svstem and analytical system. The fur 
nace is a Pyrex envelope which can be 
induction-heated to 2,400C. It is evacu 
ated by two mercury diffusion pumps 
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Breguet Modifies Taon 


Breguet’s first Taon lightweight fighter displays modifications based on results of flight testing. Intake doors, partly open just behind 
insignia, facilitate engine operation at low speeds. Air brakes, extended on belly, were moved forward. Vortex generators dot the 
tailpipe aft of the horizontal stabilizer. Second prototype, the Taon 1002, has flown, and third prototype, the 1003 that will be powered 
by the Bristol Orpheus 12 instead of the Orpheus 3 of the earlier versions, is under construction. 





which create \ ‘/“* and draw off gases Reports Available: wr’ of ey f . 


to be analyzed analytical system clopment ugu 

is an absorption type, consisting of a rhe following reports were sponsored pp. (PB 121633 

collection volume, an absorption flask by the Office of Technical Services Ihe Physical Properties of Titanium 

ind a pressure gag¢ United States Department of Com znd Titanium Allovs—by W. J. Ley 
Analytical procedure involves placing merce, Washington 25, D. C. kowski and J. W. Holladay, Titaniun 

| prepared sample of titanium alloy (cut Stainless Steel and Titanium Sandwich Metallurgical Laborator\ Batt 

from the parent metal) into the plati- Structures—by W. J. Lewis, G. E. Faulk Memorial Institute for Office of A 

num bath at 1,900C. The gases are ner and P. J. Rieppel, Titanium Metal ant Secretarv of Defense for Researcl 

then exhausted and pumped into the Jurgical Laboratory, Battelle Memorial and Development. July, 1957. $2.25 

nalytical system. Here the gases are Institute for Office of Assistant Secre 87 pp. (PB 121629 

nalyzed by first measuring the pressure 

ind then opening the absorption bulb. 
Reagents present in the absorption 

flask oxidize carbon monoxide and ab- 

sorb resultant carbon dioxide, after ‘ . 

which gas pressure is again measured. pote —— , : . 

Ihe oxygen content of the alloy is a oo 4, 

function of the resulting pressure dif- : . 

ferential aren = a 
Research workers conducted experi- ae 

ments with various titanium allovs and 

in every case the recovery was found to 

be within limits of analytical precision 

ind showed no erratic results. 


WHAT'S NEW 


a 





Publications Received: 


Space Flight and Satellite Vehicles—by 
R. B. Beard & A. C. Rotherham—Pub. - 
Pitman Publishing Corp., 2 West 45th : SS - 
Street, New York 36, N. Y. $3.95; 150 ‘ . 
eal « ik =" S-62’s Hull Nears Completion 
A survey of developments and an _ Flying boat hull of the Sikorsky $-62 amphibious turbine-powered helicopter is shown in 
issessment of imminent developments final stages of construction, just prior to being inverted so that work can begin on the 
in interplanetary flight. remainder of the fuselage. First flight of the $-62 (AW Dec. 30, p. 25) is slated for May 
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Alcoa crashes the heat barrier 


Alcoa Aluminum Powder 


Metallurgy Products withstand temperatures 


up to 900°F; open up NEW weight and cost savings 


The new Alcoa® Aluminum Powder 
Metallurgy Products (APMP) open 
a whole new area of special applica- 
tions for aluminum parts in aviation 
design. Already in regular commer- 
cial production, they retain their 
mechanical properties even at tem- 
peratures 400° F above the thermal 
breaking point of conventional alu- 
minum alloys. This means that light- 
weight, low-cost aluminum can now 
be used in hundreds of applications 
where extremely high temperature 
conditions, under moderate loading, 
are encountered. They are ideal for 
shielding applications, for example. 

Years of investigation and testing 
by Alcoa Research Laboratories led 
to the development of these fine un- 
alloyed aluminum powders, coated 


in processing with aluminum oxide 
to give them their remarkable heat 
resistance. Strength and stability are 
added by forming the powder into 
“compacts” through subjecting it to 
extreme heat and pressure. 

Alcoa APMP alloys have already 
proved themselves in actual opera- 
tion. They are being used for stand- 
ard production parts fabricated by 
Ex-Cello Corporation for Pratt & 
Whitney Aircraft’s new jet engine, 
the J75. Optimistic reports are pour- 
ing in from test applications of the 
new alloys as extrusions for hot air 
valve housings, metal and foil sheet 
for honeycomb sandwich structures, 
tube for airborne heat exchangers 
and all types of fasteners. 

You can design the benefits of 


Already in use, Alcoa’s new APMP alloy M257 is giving de- 
pendable service in Pratt & Whitney Aircraft’s J75 jet engine. 
The parts shown in this exploded view were made of Alcoa’s 
APMP alloy M257 and were fabricated by Ex-Cello Corpora- 
tion for use in the after-burner activating cylinder assembly, 
at temperatures ranging from 600 to 900°F. Insert: Chart 
showing tensile and yield strength and elongation of Alcoa 
APMP alloy M257 at various temperatures. 


these new Alcoa alloys into your 
equipment now. Three alloys are 
available in quantity. They include 
M257, already being used in jet en- 
gine applications at temperatures as 
high as 900° F, and alloys M430 
and M470. You can get them in ex- 
truded shapes, rod, forgings, sheet, 
foil, drawn and extruded tube, im- 
pact extrusions and fasteners. All of 
them cost less and are easier to fab- 
ricate than either titanium or stain- 
less steel. Also they are lighter, save 
weight, and their thermal conduc- 
tivity is much higher than either 
titanium or stainless steel. In appli- 
cations where friction is encoun- 
tered, these alloys can be anodized or 
electroplated to give an even harder 
coating and prevent moving parts 
from sticking. 

Find out how Alcoa’s amazing 
new APMP alloys can design sav- 
ings and lighter weight into your 
products. Call your local Alcoa sales 
engineer. Aluminum Company of 
America, 1800-B Alcoa Building, 
Pittsburgh 19, Pa. 
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in Aluminum Value 
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Cooling Effect Detection, Control 

Cooling effect detection and control 
system aircraft and missile 
cquipment by means of ram and 
refrigerated air. Advantages claimed by 
the manufacturer are: reduces engine 
power needed for refrigerating turbine, 
sensitive to both air temperature and 
airflow, and maintains constant cool- 
ing effect. System consists of a cooling 
cffect detector, a magnetic amplifier con- 
trol assembly, and a warning system or 
actuator-valve assembly. Svstem holds 
cooling effect below critical maximum 
temperatures with variance of plus 
or minus 5F, the maker states. 


Barber Colman Co., Rockford, Il. 


cools 


Missile Synchros 

Size 11 synchros are designed specifi- 
cally to withstand the severe environ- 
ment associated with missile applica- 
tions. Synchros are claimed to perform 
under four major environmental condi- 
tions: corrosive, high temperature, vi 
bration and shock. Housing shafts and 


es 

bearings are stainless steel. Synchros 
are accurate to within 10 deg. of elec- 
trical zero over temp. range of —54C 
to + 200C. They are said to operate 
within specifications after shocks of 
50Gs and withstand 20Gs over a vibra- 
tion spectrum of 20 to 2,000 cps. 


Kearfott Co., Inc., Little Falls, N. J. 


Dry Chemical Extinguisher 
Portable firefighting unit utilizing dry 
chemicals is claimed by the maker to 
be the first successful application of dry 
chemical for the control of major fires. 
Originally designed for major oilfield 
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fires, the unit is. said to be valuable in 
combating aviation and industrial fires. 

Tank capacity is 1,500 Ib. of dry 
chemicals. Tank outlets are at the top 
when the equipment is idle, preventing 
the drv chemicals from clogging the 
outlets. In use, the sphere is auto- 
matically inverted to working position. 
Propellant for chemicals is compressed 
nitrogen. Dry chemicals are assisted by 


any combination of eight wetting agents. 
Water is contained in second spherical 
tank. Side tanks have capacity of 30 
gal. 3% foam, 30 gal. of wet water and 
880 cu. ft. of nitrogen. Unit can be 
operated by one man, but from two to 
four operators are recommended. 

Fire Boss, Inc., 411 West Second, 
Odessa, Texas. 


| 
} 
L_ 
Landing Gear Actuator 

Landing gear uplock actuator for 
emergency use in the event of failure 
of the hydraulic or pneumatic system 
utilizes a propellant cartridge to releas« 
uplocks. Model 143 is designed for 
both military and commercial use 
Characteristics are: weight 0.27 Ib 
envelope dimensions 2.5 in. x 3 in. x 1 
in., firmg voltage 12 to 30 v., firing 
current 10 amp., time to 1,000 psi 
eight milliseconds, gas pressure and 
volume output to specifications. Unit 
may be initiated electrically or mechan 
ically. 

Propellex Chemical Corp., P. O. Box 
187, Edwardsville, Ill. 





DESIGN ENGINEERS 


For mechanical, structural, or electrical design on airplanes or missiles. 


ALSO NEEDED ARE: 


Systems Engineers 
Sr. Aerodynamics 
Sr. Flight Test Engineers 


Strength Engineers 
Dynamicists 
Sr. Test Engineers 


Engineers experienced in one or more of the above fields are invited 


to write to: 


RAYMOND F. KALETTA 
Technical Placement Supervisor @ P.O. Box 516, St. Louis 3, Mo. 


M\DONNELL 
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ELECTRA... 


the only practical, 
economically sound 
air transportation 
machine for ‘‘short- 
to-medium haul” air- 


line routes! 


“SHORT-TO-MEDIUM HAUL”—WHAT IS IT? 


Route patterns divide into “long-haul}’ “medium-haul?’ and “short-haul”. .each with different 
characteristics...each requiring a specialized air transport to fit its needs. Short and long- 
haul characteristics and the kind of machine needed are most clearly defined. Medium-haul 


is between the two, and is less clearly definable. 


ROUTE DEFINITION 
(1) LONG-HAUL...a pattern of 


long, non-stop flights between big cities 
with big airports—generating heavy traffic. 


(2) SHORT-TO-MEDIUM 
HAUL... involves a varied pattern with 
many intermediate stops—with lower flying 
altitude for shorter periods—and between 
large, medium and small cities...some with 
small airports and with traffic varying from 
very heavy to very thin. 


TRANSPORT REQUIREMENT 


(1) Requires the large turbo-jet powered 
airplane, flying at high cruise speeds and 
high altitudes for long periods. 


(2) Requires a highly specialized, flexible 
machine of just the right size and carefully 
tailored to fit “short-to-medium” haul 
needs. Emphasis must be on economics 
since airline unit operating costs are inher- 
ently higher in this area. 


Since 35% to 65% of air traffic travels on “short-to-medium” haul routes, 
profit or loss on this portion of the system determines airline financial success. 





LOCKHEED 
ELECTRA... 


The Electra is the only practical air trans- 
port in the market or under development, 
explicitly designed from the very start to 
fit the particular functional needs of “short- 
to-medium haul” It was designed and 
produced by the greatest team in aviation 
history: 
Aircraft... by Lockheed (catitornia Div.) 
Power... by General Motors (Auison Div.) 
Airline functional counsel by: 
American Airlines 
Eastern Airlines 
(among the largest, most profitable 
airlines in the world in “short-to- 


medium haul” field.) 


Sponsorship by: 
Aeronaves de Mexico 
American Airlines 
Ansett/ANA of Australia 
Braniff Airways 
Cathay-Pacific Airways 
Eastern Air Lines 
Garuda Indonesian Airways 
KLM Royal Dutch Airlines 
National Airlines 
PSA — Pacific Southwest Airlines 
Western Air Lines 


(Total of 144 Electras on order— 
for over $300,000,000) 


THIS OUTSTANDING TEAM, by employ- 
ing the most advanced aircraft and turbine 
power technology in the proper combina- 
tion for the required job in the turbine age, 
developed and produced the Electra. 


RESULTS THAT SOLVE THE 
SHORT-TO-MEDIUM HAUL 
PROBLEM FOR 7JODAY AND TOMORROW 


Realistic economics: 
Profitability under today’s and tomor- 
row’s operating conditions. 


NO UNKNOWNS! 


Dependable Passenger Appeal: 
Quiet, vibration free. Shortest elapsed 
trip time and most frequent schedules 
with all weather dependability. 


NOT JUST NOVELTY APPEAL! 


Practical Operational Performance: 
For “many-stop” schedules under 
today’s air traffic control conditions. 


NO UNPLEASANT SURPRISES! 


Realistically Achievable: 
Highest utilization, shortest ground 
time with practical load factors on 
“many-stop” schedules. 


THE TOOL FITTED TO THE JOB! 


LOCKHEED AIRCRAFT CORPORATION 
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San Diego—A single Sikorsky S-58 
helicopter recently spotted more than 
100 tons of heating and ventilating 
equipment on the 13-acre roof of a 
missile plant being built here for Con 
vair Astronautics Divisions of General 
Dynamics Corp. 

Lifting job, which required about 70 
quarter-mile flights, was accomplished 
in six flying hours. A representative of 
Sikorsky Aircraft Division of United 
Aircraft Corp. described the task as the 


‘ 


“ate 


largest ever performed on a plant con- 
struction project. 

Airlift was conducted by Rotor-Aids, 
Inc., of Ventura, Calif., operator of a 
fleet of 30 helicopters in California, 
Alaska and the Gulf of Mexico. Oper- 
ators guaranteed to position the units 
to a tolerance of less than one inch. 

Equipment was lifted to the roof of 
Convair’s new Atlas missile factory 
building, one of six major buildings 
near Montgomery Airfield which, along 


SPOTTER in doorway directs helicopter pilot in disengaging maneuver. 
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Soper te ote. : 
HELICOPTER lowers heavy heating unit case to roof 


S-58 Transfers 103 Tons in Six Hours 


of new Atlas missile plant building now under construction at San Diego, Calif. 


with eight smaller ones, will cost 
$40,000,000. Work was done for Bovee 
& Crail Construction Co., Paramount, 
Calif., the heating and plumbing sub 
contractor under McNeil Construction 
Co., Los Angeles. 

Joe C. Russell, Bovee & Crail San 
Diego manager, said use of cranes to 
hoist the 38 heating and 56 ventilating 
units would have necessitated roof re 
inforcement with heavy planking, at 
higher costs in time and money. Cargo 
gross weight, which included 22 tons 
of pipe, was 206,800 Ib. 

Airlift, much of it conducted in light 
rainfall, consisted of picking up cargo 
stockpiled on a parking lot, carrying 
it to the factory and lowering it whil 

crew of riggers hand-jockeved th« 
units into precise position 

Heating units weighed 3,400 Ib. each 
and consisted of heavy-duty hot water 
heater (375,000 Btu./hr.) and electric 
motor and fan, all mounted on sub-base 
Units were packed in a sheet metal 
housing. 

Russell said use of the helicopter 
“saved thousands of dollars and about 
four weeks’ time.” Lifting job, accord 
ing to R. H. Kwiatowski, Sikorsky sales 
representative, was first airlift of this 
magnitude in connection with building 
construction. He termed job “relativel\ 
casy,” in comparison with helicopter 
airlifts performed for petroleum com- 
panies in the Gulf. 
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$-58 on one of its 70 quarter-mile flights. 
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AIRLIFT for Convair Astronautics Division plant was described as largest done yet on a construction job. Gross weight was 206,800 Ib. 
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Barden Precision SFRI-5 miniature bearings as used in a computer gear train. 


Precision-built computer gear trains must 
have uniformly low torque and minimum 
backlash; mounting surfaces for the bearings 
should be simple to manufacture. 


Barden Precision miniature-size bearings 
have the required low torque. Their low 
eccentricity and closely controlled radial play 
assure minimum backlash. Precision flanges 
provide accurate positioning surfaces and 
permit through-boring, eliminating the need 
for housing shoulders. 


Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes. 


Specify BARDEWN Precision miniature ball bearings 


Barden Precision means not only dimensional 
accuracy but performance to match the de- 
mands of the application. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature, or high speed. For 
less difficult applications, the predictable per- 
formance of Barden Precision bearings can 
cut your rejection rates and teardown costs. 


Write today for your copy of Catalog Sup- 
plement M1 which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings 4” O.D. and smaller. 


THE BARDEN corporarion 


41 E. Franklin St., Danbury, Connecticut > Western office: 3850 Wilshire Bivd., Los Angeles 5, California 





SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS © AIRCRAFT ACCESSORIES © COMPUTERS AND RECORDERS © MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 











Czechs Manufacture 
3-Seat Utility Plane 
Czechoslovakia’s Avia factory has put 
its recently-developed three-place utility 
urcraft into quantity production. 
All-metal high-wing monoplane, 
equipped with a 200-hp. air-cooled 
Prague-Doris B” engine, is intended 
for agricultural, photographic, ambu- 
lance and glider-towing work. Rear 
section of the cockpit canopy opens 
upward to permit loading large-sized 
pieces of cargo 
Fuselage is of semi-monocoque con 
truction. Wing is braced to the fuse 
lage on V-shaped struts. Trailing edge, 
flaps and leading-edge slots are electric- 
ally operated. Ailerons are slotted. 
Rudder and elevators are fabric covered. 
Specifications are: length 28 ft., 
height 9 ft., wing span 44.6 ft., wing 
irea 261 sq. ft., landing gear track 9.84 
ft., wing loading 11.52 Ib. per sq. ft. 
Empty weight is 1,837 Ib., gross 
weight 3,014 Ib., maximum speed 118 
mph., minimum speed 32.3 mph., 
climb 8.86 ft. per sec., takeoff distance 
over 50-ft. obstacle is 535 ft., landing 
distance over 50-ft. obstacle is 453 ft., 
range 1s 447 mi. 


Civil Plane Exports 
“Be = 
Climb 17% in 1957 
Exports of U.S.-built business and 
utility aircraft weighing 6,000 Ib. or 
less in 1957 totaled 1,131 units val- 
ued at $17,372,539, an increase of 17% 
in units and 40% in dollar volume over 
1956. Five firms: Aero Design & En 
gineering, Beech, Cessna, Piper and 
l'aylorcraft reported these totals. 
Detailed breakdown of 1957 ship- 
ments abroad (units in parentheses) 
Afghanistan (1), Algeria (6), Argentina 
198), Australia (46), Austria (15), 
Belgian Congo (1), Belgium (8), Bolivia 
4), Brazil (63), British East Africa (6), 
British Guiana (1), British West Africa 
1), Burma (6), Canada (156), Colom 
bia (10), Costa Rica (8), Cuba (5), 
Ecuador (2), El Salvador (4), England 
1), France (9), French Equatorial Af 
rica (7), French West Africa (9), 
Germany (19), Guatemala (7), Hon- 
duras (9), India (1), Indonesia (2), 
Iran (7), Iraq (5), Ireland (3), Israel (5), 
Jamaica (1), Japan (7), Laos (2), Liberia 
2), Libya (1), Madagascar (2), Mexico 
61). Morocco (5), Netherlands (3), 
New Caledonia (1), New Zealand (78), 
Nicaragua (17), Norway (5), Pakistan 
1), Panama Paraguay (6), Peru 
6), Philippines (2), Portugal (2), Por- 
tugese East Africa (1), Sweden (7), 
Switzerland (25), Trinidad (1), Union 
of South Africa (58), Uruguay (94), 
Venezuela (15). Also, Alaska accounted 
for 75 units and Puerto Rico for nine. 
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one thousand 
hours 


of commutation 
and PDM coding with CEC’s 
NEW PLEXICODER 


The revolutionary Type 40-101 PLEXICODER 
commutates signals from up to 90 transducers 
at 112.5 samples per second and converts them 
into duration-modulated pulses suitable 

for telemetering or magnetic-tape recording. 
The PLEXICODER accepts single or double- 
ended, positive or negative, low-level inputs 
from strain gages and thermocouples. 
Galvanometers (with inherent filtering 
characteristics) and an optical system replace 
rotating wiper-arm assemblies and complex 
electronic circuitry. Operating modes can 

be changed easily with adapter plugs. 

Over-all system accuracy is 1 %. Maintenance 
in the field is accomplished without return to 
the factory ...service-free life is a nominal 
1000 hours. The PLEXICODER weighs 45 Ibs., 
measures 25” high by 814” in diameter. 
Designed for flight-test instrumentation for 
missiles, rockets, or manned aircraft... ideal 
for engine test stands, telemetering systems, 
and ground-based data-handling systems 

Call your nearest CEC sales and service office, 
or write for Bulletin 1599-X1. 


Consolidated 
Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 
RECOGNIZED LEADER IN GALVANOMETERS e@ TELEMETRY 


PRESSURE AND VIBRATION INSTRUMENTATION 








Holley 
engine 
controls 
selected for 
JT4 engines 
on America’s 
first jet 
airliner 


Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America’s latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 


Holley Carburetor Company, work- 


For military applications, the Holley 


main fuel control (right) is a companion 


unit to the governor and actuator. 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 





governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 
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PRIVATE LINES 


Production of new Piper Comanche 
all-metal business plane (AW Nov. 11, 
p. 100) is building up; company de 
livered 26 Comanches in January, is 
scheduling 35 for next month. 





Cessna has been awarded an addi- 
tional contract for its L-27A light twin 
Model 310) by the Air Force totaling 
more than $4.5 million. Deliveries 
under this contract begin in May. 
Award follows receipt of an additional 
contract for further ‘T-37A_ twin-jet 
trainers totaling more than $10 million, 
extending production on this airplane 
well into 1959. 


Management, sales, advertising, pub- 
licity and promotion techniques especi- 
ally designed to increase flight school 
operator's business is being offered by 
National Assn. of Flight Schools, Min- 
neapolis, Minn. Organization plans to 
develop an annual convention featur- 
ing panel discussions of interest to 
school operators. 


Approximately $3.5 million worth of 
spares for T-34B Mentor trainer have 
been ordered from Beech by the Navy. 
Beech estimates that sales of spares and 
other support items for its military and 
civil aircraft will exceed $16 million 
curing Fiscal 1958. 


“Admission of Aircraft to Canada” 
is pocketsize 19 pp. booklet providing 
important information for private and 
business pilots planning to cross the 
border. Provided are flight plane re- 
quirements, landing and departure 
formalities, air navigation aids listing, 
and list of all airports and customs 
offices. A reference map shows areas 
for which air navigation charts are 
available. Write: Canadian Govern- 
ment Travel Bureau, Ottawa, Canada. 
Booklet is gratis. 


Lycoming and German _ Bayrische 
Motorenwerke (BMW) Triebwerkau 
GmbH., Munich-Allach, has signed 
agreement under which BMW will pro- 
duce Lycoming GO4S80 piston engine 
and handle sales and service of the U.S. 
powerplants used in Germany. 


Letter contract cov ering $600,000 in 
military aircraft maintenance has been 
received by Aircraft Engineering & 
Maintenance Co., Oakland, Calif., from 
USAF. Contract covers modification of 
a fleet of MATS-operated Douglas 
C-124 Globemasters, will require hit 
ing of 200 additional employes during 
the next six months. Aemco will handle 
project in a new hangar under lease. 
Firm recently completed processing of 
3,036 USAF T-33A jet trainers. 
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Comeback for Culver Lightplane 


Modernized version of two-place Culver lightplane, in production by Superior Aircraft 
Co., Culver City, Calif., is shown undergoing flight tests on West Coast. Powered by 
95-hp. Continental, the new Satellite, as it has been renamed by Superior, shows a 130- 
mph. cruise speed and range of 750 mi. Useful load is stated to be 572 Ib. Construction 
is wood, with reinforced plastic outer skin. Superior reports it has the first 45 Satellites on 
the production line, with 15 nearly completed. Basic price is $6,720. Powered landing 
gear retraction system is $166 extra. Among features of Culver lightplane are intercon 
nected flap and stabilizer providing for trim adjustment when flaps are lowered. 


ELECTRONIC ENGINEERS 


Now is the time to investigate ‘“‘ground floor’ opportunities in our 
expanding Electronics Department of our Guided Missile Division. We 
have immediate need, including some supervisory positions, for men 
qualified in: 

Airborne Digital Computers Missile Beacons 

Missile Flight Control Missile Analog Computers 

Missile Test Equipment Missile Command Systems 

Packaging Component Development 

Search Radar Antenna Development 
Engineers experienced in one or more of the above fields are invited 


to write to: 
RAYMOND F. KALETTA 


Technical Placement Supervisor @ P.O. Box 516, St. Louis 3, Mo. 


M\DONNELL 
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New positions in: 
MISSILE SYSTEMS AERODYNAMI 





Weapon systems management activities at Lockheed’s Palo Alto 

and Sunnyvale organizations call for major achievement in 

aerodynamic areas such as: Theoretical and experimental investigations 
of the aerodynamic characteristics of missiles at Mach numbers 

through the hypersonic range; optimization of controlled missile 
performance, specification and supervision of experimental aerodynamic 
investigations required to verify and improve missile and weapon 

system design; analysis and interpretation of aerodynamic flight test 
data. Inquiries are invited. Please address the Research and 
Development Staff, Sunnyvale 31, California. 


Here Maurice Tucker, Manager Aero & Thermodynamics Department, 


second from left, discusses heating of jet control surfaces with (left to right) 
W.E. Brandt, R. L. Nelson, B. W. Marsh, J. 1. Osborne (back to camera). 


f/f 
Cf SYSTEMS 
. 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO + SUNNYVALE + VAN NUYS 


CALIFORNIA 
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Nose extension, providing room for radar, retractable wingtip floats, large picture windows 


Fou r-Engine Goose and enlarged dorsal fin are earmarks of new McKinnon Goose business amphibian. 


Starts Tests Rough-field landing, with wheels splashing into water, is made by four-engine Goose dur 
ing its test program into strip measuring 2,500 ft. long and 100 ft. wide. 


Takeoff after 600-ft. run is made at 11,000-Ib. gross weight during test, during which plane climbed at 2,500 fpm. It gets airborne from 
water at this weight in 10-12 sec. Initial test data shows that at 10,000 ft., McKinnon Goose does 225 mph. at 659% power of its 
Lycoming supercharged engines; lowering wingtip floats costs 15 mph. Six-eight passenger Goose can be converted using McKinnon 


developed kit costing $125,000-$130,000. Empty weight is 8,500 Ib., gross is 12,000 Ib. 
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To keep informed of fast paced missile developments SUBSCRIBE NOW TO... 


MISSILE ENGINEERING, 330 West 42 St., N. Y..C. 36 
Please send me Missile Engineering for one year (four quarterly issues) at $3. 
(Outside U.S., $4) | understand my subscription wilf start with the issue of April, 1958. 


SE Se 


Name_ 


Home Address__ 


__. Zone State 


Sa siete 
TS a ae ee ee 
Company's Missile Interest... =» ____ 


My Missile Specialty is__.—-_»_»_E__E___ 
Publisher reserves right to close subscription 
list when demand for copies exceeds supply. 


[~] Payment enclosed [) Bill me later [—) Bill company 


Missile Engineering | 


| 
| 
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New Viscount Version 
Cuts Refueling Time 


London—New version of the Vis- 
count airliner, specially developed for 
local service operation, will be capable 
of a series of up to five short intercity 
stages of less than 100 mi. without re- 
fueling or servicing at transit stops, ac 
cording to Vickers-Armstrongs Inc. 

[he manufacturer recently released 
details of the new plane, described by 
Aviation Week Oct. 14, p. 45. 

Structural changes include a rede 
signed interior layout and a reinforced 
wing to meet unusually low altitude 
cruising conditions of 300 mph. at 10,- 
000 ft. Engines are to be Rolls-Royce 
Dart 506, chosen in preference to later 
ind more powerful versions. 

Deliveries of the local service Vis 
count are slated for mid-1959 and the 
company reports that the specification 
is already “‘being closely studied” in the 
i. 

The new cabin layout provides for 65 
passengers in a high density arrange- 
ment with five abreast seating, and will 
incorporate the revised cabin trim line 
developed for the 800 and 810 series 
Viscounts. Aisle width is 16 in. Ac- 
commodation for 54 passengers is pro 
vided in a “standard” version which 
seats four abreast 

A two-crew lavout is featured in the 
flight deck with a supernumerary seat, 
ind a forward vestibule houses the hy 
draulically operated folding stair steps, 
toilet and galley equipment. 

Because of the lower cruising alti 
tude the cabin pressure differential 
drops from 6.5 psi. to 4.5 psi. giving sea 
level conditions at 10,000 ft., and 7,000 
ft. conditions at 20,000 ft. 

Reduced pressurization loads on the 
fuselage more than compensate, the 
company Claims, for the increased num- 
ber of pressurization cycles incurred 
above aircraft’s original design life. 

At transit stops, No. 4 engine will be 
kept running to provide power for en- 
gine restarts. But increased internal 
battery capacity is provided should there 
be a requirement to restart all engines 
Windmilling of propellers on Nos. 1, 
2 and 3 engines is prevented by brak- 
ing. Maximum takeoff weight is 61,500 
Ib., maximum payload 11,620 Ib. 

In offering a “proved airframe, en 
gine/systems combination,” operational 
background is now a million hours. The 
company also points to a world-wide 
aftersales service, including over-the 
counter spares stock and technical ad- 
vice at Washington which should en 
able the aircraft to go straight into air 
line service. “‘Economics of local service 
operation,” the company suggests, “will 
not permit an extensive debugging 
period when a new aircraft enters serv- 
ice.” 
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LOWER cost and weight and a background of local service type experience were points in 
favor of installing early version of the Rolls-Royce Dart series engine in new local service 


version of the Vickers Viscount airliner, pictured above. 
Length of aircraft is $1 ft. 10 in.; span is 93 ft. 11 in. 
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Dirty smears on the wing... oil 
drips‘on the hangar floor. Looks 
bad! Most of it could have been 
prevented at overhaul. 

The overhaul manual allows a 
0.006” taper in the valve stem, and a 
minimum clearance of 0.0045” be- 
tween stem and guide. Maximum ac- 
ceptable clearance is 0.0105”. But— 
if you get it—you’ll also get oil leaks. 

Here’s Airwork’s answer to this 
problem: First, hone the stem, re- 


Airwork 


CORPORATION 





Millville, New Jersey 


Engine rating is 1,540 eshp 
Fully factored range is 800 mi. 


AF , 
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‘This Airwork Extra Keeps The 
Belly Clean! 


ducing the taper to 0.002”. Then, 
custom ream the valve guide to fit 
the stem. This holds the tolerance 
between 0.0045” and 0.0065”. Re- 
sult: no leakage. 

It takes a high level of careful 
craftsmanship to use this Airwork 
procedure. But it produces a smooth- 
er running, cleaner engine. (A 
cleaner airplane and hangar floor, 
too!) Send your next overhaul to 
Airwork. 


BRANCHES IN: 
WASHINGTON 
NEWARK + MIAMI « ATLANTA 


CLEVELAND 
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Send for “Solar Advanced Technology” 


Learn how this forward-looking 
company can put its products, services 
and facilities to work for you 


CURRENTLY SOLAR IS ENGAGED in impor- 
tant advanced missile development 
studies—of complete weapons sys- 
tems for the military services, and 
for non-military scientific research. 
They represent only a few of the 
exciting projects which typify Solar's 
advanced engineering for today — 
and tomorrow. 

For three decades the company 
has been an acknowledged leader in 
working with high-temperature 
stainless alloys. Products range from 
powerful gas turbines to industrial 


104 


expansion joints, from missile com- 
ponents to thrust-producing after- 
burners, from stainless steel aircraft 
nacelles to “hot parts” for advanced 
jet engines. 

A new 16-page brochure giving 
full details about Solar's products, 
services and facilities is available 
upon request. Send for it today and 
learn how Solar can help with your 
important missile program. Write to 
Dept. D-149, Solar Aircraft Com- 
pany, San Diego 12, California. 
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SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OES MOINES 


For adyanced technology brochure mail to: 
Dept. D-149, Solar Aircraft Company 
San Diego 12, California 
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ENGINEERS WANTED. Unlimited opportunities 
challenging projects, good living with Solart 
Write for new brochure. 
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CAB Accident Investigation Report: 





Passenger Blamed for In-Flight Explosion 


\bout 0337," July 25, 1957, an explosion 
urred in the of Western Ai 
"ines Flight 39 during flight near Daggett, 
Calif. The blast ruptured the fuselage shell 
nd outrushing air from the pressurized 
ibin enlarged the rupture \ passenger, 
ipparently intent on suicide, was blown out 
through the opening. The aircraft, a Con 
vair 240-1, N 8406H, was landed without 
lificulty at George AFB, Victorville, Calif 
There were no injuries to other occupants 
Western Air Lines Flight 39, a scheduled 
passenger flight, originated at 
Minn., for Los Angeles, Calif.. 
th intermediate stops en route including 
Lake City and Cedar City, Utah, and 

1 Vegas, Nevada 


HISTORY OF THE FLIGHT 


\ regukar crew change 
Salt Lake City with Capt. Milton L. Shirk, 
First Officer Seth M ind Steward 
Joan M. Hollinger taking the flight to 
Angeles. The flight departed Salt Lake 
schedule, landed at Cedar City 
ind arrived at Las Vegas at 0221, 12 min 
thead of schedule Total gross’ weight at 
takeoff from Las Vegas, including fuel 
passengers and baggage, was 35,300 lb., well 
under the allowable weight of 40,909 Ib.; 
the load was properly distributed 

On board were 12 adult passengers and 
one infant 

While the 

parture from Las Vegas, 
trafic control clearance from Air 
Trafic Control. Flight 39 was 
requested, to Los Angeles via 
Fontana, Calif., and 


lavatory 


Convair 


Rochester, 


Salt 


had been made at 
Oberg 


Los 


City on 


flight was being prepared for 
the crew obtained 
in air 
Route 
leared, as 
Victor Airway 21 to 
thence direct to Los Angeles, to maintain 
12,000 ft. Visual flight rules 
existed at Las Vegas at 0255, the time of 
departure. 


Descends to 10,000 Ft. 


About 0322, subsequent clearance was 
transmitted, via the company radio at Los 
\ngeles, for the flight to descend to and 
maintain 10,000 ft., and to contact 
Angeles Air Route Trafic Control on 120.3 
the Arrowhead intersection. At 
324 the flight reported, to company radio, 
leaving 12,000 ft., and descended to 10,000 
ft course, at fpm. At 0331, Flight 
39 reported over Daggett at 10,000 ft., in 
the clear, estimating Fontana at 0347 and 
Los Angeles at 0405 

Soon after this 


conditions 


Los 


ne ove! 


UU 


on 


transmission was 
pleted there was a loud from 
of the aircraft. Hurried inspection 
the crew members revealed extensive dam- 
age in the vicinity of the lavatory and a 
large opening in the fuselage shell in that 
\ check showed one passenger miss- 


com 
the 


by 


noise 
ral 


iTea 
ing 


All times herein are Pacific daylight based 


on the 24-hr. clock; altitudes are mean sea 
wal 


vel, 
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contact was established at once 
with AFB, about 37 mi. away 
emergency was declared 
received for a landing there 

This landing effected wv 
culty at 0348 

A check immediately aft landing 
revealed that Saul F. Binstock 
who had boarded the aircraft at Las Vegas 


was unaccounted for 


INVESTIGATION 
Mr 


Radio 
George 
ind a cleat 


was diffi 


Passenger 


losed that 


whi h Vas 


Investigation dis« 
)-A, 
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had taken seat 
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next to the 
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the 
alone, window 
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and on 
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min 
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wht th 
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Viren 
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Ti wator\ 
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itive he did not 
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tified that they 


flight 
Miss 


Hollinger, 


PASSENGER was missing after in-flight explosion blasted hole in lavatory of this Western 
Air Lines Convair 240-1. CAB investigators found evidence of dynamite. 





Tradewind Hits 
Rock Breakwater 


es 


that only a short while before the explosion 
she had checked passenger seat belts and all 
vere secured. Most of the passengers were 
dozing or quiet. The stewardess further 
stated that after accomplishing other routine 
duties she sat down in seat 10-D, which was 
uhead of the lavatory wall, 
She also had her seat 
moments 


located just 
next to the 
belt fastened 
hen the explosion occurred. 

I'he stewardess was nearest to the dam 
iged area. She said, “I looked up and just 
then I heard a horrible blast, a terrific gush 
of wind and the cabin filled with a thick 
fog and an eerie light. I put my hand to my 
head as I sat bolt upright. My hat was 


windows 
ind was there only 
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Crippled by a propeller accident 385 mi. off California coast, this Navy R3Y Tradewind 


flying boat landed in a lagoon adjoining Alameda, Calif., Naval 


Air Station, striking a 


* 


rock breakwater. Emergency occurred when two contra-rotating propellers on No. 2 engine 
broke away and tore through fuselage at 21,000 ft. Plane was further damaged when pitch 
reversal failed on one engine during landing. Despite mishap, plane still set new 5 hr. 


54 min. speed record from Hawaii to San Francisco. 


gone and my hair was flying in my face. | 
was stunned, shocked, I thought this was 
the end for a minute . . . I knew there was 


a hole behind me, but I was not about to 
move. The window on my right was shat 
tered.” 


Shortly thereafter Miss Hollinger and the 
passengers nearest the rear of the cabin were 
moved forward 

Ihe stewardess further stated that despite 
the suddenne SS of the explosion no one 
immediately gave the pas 


panicked. She 
instructions and again 


sengers emergency 
ascertained that all passenger seat belts were 
fastened 

A quick count of the passengers showed 


There were no injuries. 





there were 11, plus one infant, aboard; 
passenger was missing 
Most, if not all, of the 
sengers were awakened by the explosion. Al 
were substantially in agreement that ther 
was a “loud noise.”” One passenger in a rea 
seat stated that following the 
was a tremendous rush of air in the cabin, 
“cyclone-like in volume,” and followed b 
noises like pieces of the plane tearing off 
Capt. Shirk stated that in the 0331 pos 
tion report over Daggett he informed th 
that the aircraft and 
ooling was not working 


remaining pas 


noise there 


company radio we 
o. k., except the 
properly been used to 


except 


Pressurization had 


maximum and airflow was excellent 
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that it was warm. He was then given the 


Los Angeles weather 

It was immediately thereafter that the 
loud report from the rear of the airplane 
occurred. At that moment the first officer 
was flying the airplane and he stated he 
had the sensation that the explosion and the 
cxplosive decompression sounded like some 
one had fired both barrels of a double 
barreled shotgun behind his head. He said 
he noticed no fumes at this time and that 
the airplane flew normally following the 
blast while he was at the controls 


Captain's Action 


The captain said that he quickly scanned 
the instrument pane] and determined that 


the exact altitude was 10,000 ft. (7,500 ft 
ibove the ground ibin pressurization sct 
to an altitude of 4,000 ft. (approximat 2.3 


Ib. psi Outside temperature was +10C, 
and the indicated airspeed was 185 mph, The 
engines. radios, and all other components 
of the aircraft continued to operate norm 
ally. Capt. Shirk further said that neither 
he nor the first officer noticed any indica- 
tion of cabin pressure rise or fall just prior 
te decompression 

\ quick inspection of the cabin by flash 
light revealed a hole in the right side of 
the airplane just forward of the right sta 
bilizer and just aft of rear seat 10-D (where 
the stewardess was sitting) and generally in 
the area where the lavatory was located. The 
hele. visible to him from where he stood 
in the cabin, looked to be approximatel 
by 5 ft. The captain then ran forward 
to the cockpit, radioed the company their 
position, described the damage visible to 
him, and stated he was making an emergenc 
landing at George AFB where complet 
emergency facilities were available The 
descent, approach, and landing on the air 
base were accomplished without further 
incident. 

Following the landing the passengers 
were able to deplane by use of the integral 
stair-door at the rear of the cabin. An inter 
view of passengers and an inspection of the 
passenger list at that time revealed that the 
missing passenger was Mr. Binstock. Further 
investigation confirmed him to be Mr. Saul 
F. Binstock, age 62, of North Hollvwood, 
Calif 


Passenger’s Body Found 


From the outset of the investigation it 
was evident that the explosion was not due 
to any mechanical or structural failure of 
the aircraft or its components, or any action 
or lack of action by the crew. However, in 
order to make certain that this definitely 
was the case. a detailed examination of the 
damage to the aircraft was made. Simul 
taneously, a search back along the flight 
path resulted in the recovery of certain miss 
ing parts identified as coming from 
N 8406H. The body of Mr. Binstock, the 
missing passenger, was also found. This 
hody showed, in addition to pronounced 
effects of the fall, a marked mutiktion of 
the left hand, from which finger ends were 
missing. Mr. Binstock’s coat in the area of 
the left arm and breast was cut and per 
forated as from the explosion of a blasting 
Cap. 

\ wreckage distribution chart was pre 
pared during the investigation. It plots th« 
ipproximate geographical locations of these 
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THE 
ELEMENT 
OF 
GROWTH 






Technical growth thrives when two basic conditions are m- 
bined: (1) a complex program that explores new areas of ence and 


engineering and (2) engineers and scientists whose per 
demand that their work extend them to the utmost 
Both conditions exist at System Development Cor; t vow 


with significant expansion in progress, a Circuit Design Engineer 


needed to he/p achieve new advances in the /argest / j 
computer system in the nation 

To qualify, at least three years’ experience in genera rcuitry 
design in both tubes and transistors is required. Experience st 
encompass areas such as video and pulse circuit athode ray tube 


displays and analog and/or digital computer techniques 
You are invited to write for more information or | ne collec 
Address R.W. Frost, System Development Corporation, 2404 Colorado 


Avenue, Santa Monica, California; phone EXbrook 3-94 


SYSTEM DEVELOPMENT CORPORAT 


An imoeependceni onp 


ION 
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A WORLD OF 
OPPORTUNITY 
FOR A SELECT 
GROUP OF 
AIRCRAFT DESIGN 
ENGINEERS 


With over a quarter-billion backlog, more than 50% commercial, 
Rohr offers the skilled aircraft design engineer the industry's 
utmost in long-range security and quick advancement opportunity 
in the fields of conventional and jet power packages and other 
major military and commercial aircraft components. 


Forward resume to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. 1 


World’s Largest Producer of Ready-To-Install Power Packages for Airplanes 


AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 











objects having fallen from the aircraft and 
the location of the body which corresponded 
to the general flight path of the aircraft 
following the accident. The distribution of 
these various items was approximately three 
miles long in the direction of flight and 
about one-half mile in width. 

The area of the opening in the fuselage 
shell was about 40 sq. ft., being generall; 
rectangular, and about 7 by 6 ft. It was 
clearly indicated that there had been an 
explosion with its forces centered on the 
washbasin shelf which extends along th 
outer wall of the lavatory. This conclusion 
was immediately obvious following a partial 
reassembly of damaged parts, and in con 
sideration of radiating forces. This partial 
restoration of parts showed conclusively that 
the violence of the explosion decreased in 
ill directions from the lavatory shelf. N 
where was there any evidence of metal 


fatigue 


Dynamite Explosion 


Chemical analvses of smudg 
damaged parts disclosed that t 
vas dynamite, as determined positin 
certain ingredients of dynamite 
present in the smudge 

In the cabin lining near t 
was found a small fragment of 
though it could not be identified 


} 
rie 


tion of a blasting cap bh ILISC 
re, its chemical composition 
th that of the shell of a blastir 
nexploded 


iavatory toilet, together with 


blasting cap wa 
rned paper matches 


gation 
dynamite 
eeks before the inc 
Mir. Binstock arrived at I 
15 on the evening of July 
ink Airport, Burbank, Calif., on 
Lines Flight 14. A thorough 
of his activities while I 


ealed that thev were not abnormal 


dinner at a hotel and returnec 


at 0045 


No Reservation 


Upon arrival at the airport Mr. Binstock 
presented his gate pass and ticket to the 
gent at the Western Ai Lines countet 
The gate pass indicated Flight 14 out of 
Burbank on the 24th. The name Binstock 
was on the ticket plus a first initial the 
agent could not identify. The agent noted 
that no reservation card had been made out 
for Mr. Binstock so he asked him for his 
first name because the first name is som 
times listed by mistake instead of the last 
name. To this request Mr. Binstock mad 
1 somewhat flippant and vulgar reply. He 
was then informed that Flight 39 went 
directly to Los Angeles International Air 
port and did not stop at Burbank where h 
had originally started his trip. Mr. Binstock 
said his car was at the airport in Burbank 
ind further volunteered the information 
that he had a way to get there. He had n 
baggage either checked or hand-carried. Fol 
lowing this conversation Mr. Binstock sat 
directly across from the passenger counte 
for approximately two hours until the flight 
Wriva 

The evidence is conclusive that the stru 
tural damage which occurred aboard Flight 
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nger Binst x Nn : 2 New 
ivnamiute nd UF t am FIXED PITCH METAL 
SessiOl tly | Tsct CAA approved up to 165 hp. 


FIXED PITCH WOOD 
CAA approved up to 225 hp. 


TEST CLUBS 
up to 3000 hp. 


Get all the facts... 
write for Bulletins and Price Lists. 


— sstul ‘ Dept. A, Sensenich Corp., Lancaster, Pa. 
oncludes that t Sensenich PROP SHOP ... Certified Repair Station 
lh leton - 5) * d for all makes fixed pitch metal or wood propellers 
ona ue . "y a Me Sensenich, Beech and Hartzell controtlables. Mag- 
t | naflux, etching, anodizing and plating service available 
Service Hangar on Lancaster Municipal Airport 
Approved Propetier Repair Station 3528. Untimited 

Class 1 and 2 ratings 


PEA 


pga taaggdll SENSEN ICH 


Serving the Aircraft Industry 


vent 


ind Tem vier: aaa j for a Quarter pa” nicanicte! RY 


ured ae oa .. 
matches and paper : mee Beet 





nethod 
hein Be | Only ONE Forgue 
| Wrench can be 
| acomately ased 


the 





Co-ordinate 
range 4°x2 
Provides easy 
convenient opera 
tion... high setting 
and repeating 


accuracy . 
FROSARLE CAUSE It is mechanically impossible 


iat the probabk ' to use any Torque Wrench 
oo a er M2001 ARS 
Vas the act of a with adapters or extensions 


* Ly. _ MINIMIZE REJECTS! “Wit? sccuracy) unless that 
nauti s0arC 


' RD . Ss Torque Wrench has a positive, 
James R —— Precise measurement to built-in, fixed load position 
CHAN GURNEY 0.0001” and 1 min. of arc 
Harmer D. Denny : ¢ This essential factor of ac- 
G. Josepn Minern A reliable, easy-to-use microscope for curacy, misunderstood or 
Louts J. Hector precise measurement of piece parts, tools, y 
dies, thread gages, templates, jigs, fix- 
SUPPLEMENTAL DATA tures, etc. You make direct, non-destruc- manufacture of some tor- 
tive measurements — no contact, no que tools, can complete- 
Civil Aeronautics Board was advised distortion, images are sharp and clear. ly defeat their purpose. 


wccident carly on the morning of Used by U. S. Govt. Gage Laboratories, 

1957 and by prime contractors and their sub- 

\n investigation was immediately started contractors. Use of the same measuring 

ordance with the provisions of Section instrument by all parties co-ordinates 

a) (2) of the Civil Aeronautics Act of inspection procedures, and minimizes 
ae an ceeded disagreements and rejects. 


, 
Western Air Lines, Inc., is a Delaware Write for Bulletin 147-56 Write for “Jorgue Wanual 


iit ined 


ntfull 


ignored in the design and 


corporation, organized and existing under with formulae tables ond explanc- 
the laws of the State of Delaware. Its prin The Gaertner = sae — o age 
cipal offices are located at Los Angeles In : — 

ternational Airport, Los Angeles, Calif. It 


possesses a currently effective certificate of 


Seientifie Corporation 
1256 Wrightwood Ave., Chicago 14, til. 
Telephone: BUckingham 1-5335 
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ivil Aeronaut 

yperating certiiicate th 
\eronautics Administration to transport 
ir persons, property, and mai ver th 
ioutes, including that between Salt | 


City, Utah, and Los Angeles, Calif 


Flight Personnel 
Capt. Milton L. Shirk, age 37, had be 
employed by Western Air Lines sin 
March 25, 1946. He held a valid airmai 
certificate with airline transport and mult 
li 2 d i = engine land ratings, and an appropriat 
imited number of cating for the Cowrair 240-1 aiteatt 1 
‘ ~eye had a total of 9,745 flying hr., with 3,092 
senvor positions I or the type aircraft involved in this ac 
i 1 
7 o First Officer Seth M. Oberg, age 25, had 
available fo been emploved by Western Air Lines sin 
| September, 1951 
He held a valid airman certificate wit 


mimercial rating. He had a total of 1,11 
fiving hr., with a total of 35 hr. i 
Convair 240-1 


Stewardess Joan M. Hollinger, ag 
n emploved by Western Air Line 
e@ Electronic Counter Measures ine 30, 1954 


e Weapon control and guidance She had received the company’s stand 
: ae , raining and checkout on the aircraft 
e Electronic component and circuit design 


volved 
e@ Antenna and radome research and development . 
The Aircraft 
N 8406H, a Convair 240-1, had 


ce of 21,043 hr., of which 10,093 had 


+ 








These are unusually rewarding positions for top 2 te Bgl 
men. They offer high-level assignments at Boeing, ficated bv the Civil Aeronautics Administt 
tion 

. : : The aircraft was equipped with two 
in scientific and engineering areas. Salaries are open, Pratt and Whitney R2800 engines and 
two Hamilton Standard 43E60-351 prop 
lers 


. ' ‘ . limes on both engines since last overhaul] 
Requirements are an M. S. or Ph. D. in electrical iia a A cat oe 3. Ok he 


and an opportunity to make significant contributions 


and will match the creative leadership we are seeking. 


engineering or physics, with five to fifteen years of with 1,199 hr. and 309 hr. on Nos. 1 and 2 
; ; ‘ . propellers, respectively 

experience in electronics or related fields. 

Assignments within the areas outlined at the top of West Coast Mid-Air Crash 
this page include: Weapon system studies; synthesis May Bring Traffic Change 
of new systems; evaluation of system operational Mid-air crash at night in clear 


: ; A - ; : weather at about 2,500 ft. of Militar: 
-ffectiveness, by analysis, and with simulation equip- ane Peas 
effectivenes J ” rr l'ransport Service DC-6 and Navy P2\ 





ment; evaluation of components and equipment by patrol bomber in the congested Nor 
| walk area near Los Angeles Interna 
eh ilag |B : pee tional Airport is likely to bring requir¢ 
directing internal and Boeing-sponsored university ment for single traffic controller fo 


means of analytical and laboratory techniques, 


research programs, and technical management. urports from which the two planes took 
on 

All are advanced assignments on long-range weapon C-115 was cleared for takeoff by CAA 

control tower operator at Long Be 

\Iunicipal \irport 


you need to utilize your creative powers to the PIV was cheese’ tor deme 
, q 2 red epal 


fullest. At Boeing you'll be working with outstanding wy tower at Los Alamitos 
; I Airports ’ 


system projects at Boeing. They offer you the scope 


men in your field. And you'll have at your disposal 


the best equipped and most extensive laboratory lanes took of within one minute « 
rash occurred ; 


installations in the industry. 


Drop a note now to: John C. Sanders, 
Dept. C-73, Boeing Airplane Company 
Seattle 24, Washington 


IN WEEK, Fe 





WHO'S WHERE 


(Continued from page 23) 





Changes 


William J. Kunz, Jr., engineering man 
wer, Aircraft Engine Equipment Section, 
Bendix Products Division, Bendix Aviation 
Corp., South Bend, Ind. 

James E. Duff, general sales manager, 
Electrical Products Division, Joy Manufa 
turing Co., St. Louis, Mo 

John C. Huffman, Jr., sales engineering 
representative (Washington, D. C.), Aero 
products Operations, Allison Division, Gen 
ral Motors Corp., Indianapolis, Ind 

Wesley L. Guiles, manager, Flexible ‘Tul 

g Corp.’s Research, Development and Test 

nter, Guilford, C 

Louis De Lalio, chief research and de 
opment engineer, Filtors, Inc., Port Wash- 
wton, N y 

A. J. Lilly, director of sales, Canadair 
Ltd., Montreal, Canada. Also: Karl H. Lars- 
son, director-commercial aircraft sales; 
Arthur G. Sims, director-military aircraft 
ind missiles sales; Louis S. Adamson, dit 


nn 


er\ part il ind special projects 

Darrell C. Karl, operations manager, In 
land Testing Laboratories, division of Cook 
] tric Co., Chicago, Ill 

Philip Rosenberg, director-Mechamnics R« 
earch Department, American Machine & 
Foundry Co., Chicago, Ill 

Myron G. DeFries, head-chemistry group 
Atlantic Research Corp., Alexandria, Va 
George F. Bullard, assistant work man- 
ger, Kaman Aircraft Corp Bloomfield 

nn. Also: Charles W. Robinson, produ 
tion manager-Bloomfieid - area operations; 
William H. Heffernan, production manager, 
ind Matthew J. Kiely, manufacturing engi- 

er-Moosup operations 

Guy Martin, sales manager, Microdot 
In South Pasadena, Calif 

Ir. T. Hinman, assistant general sales 
manager, and Walter H. Snvder, military 
ales department manager, Lockheed Air 
taft Service, Inc., Ontario, Calif 

Robert J. Hostetter, sales manager, Koch 
ler Aircraft Products Co., Dayton, Ohio 

Albert J. Weatherhead, III, plant man 
ager, The Weatherhead Co., Cleveland, 
Ohio Mr. Weatherhead will direct all 
manufacturing activities of the Special 
Products Division 

Andrew A. Mueller, chief of Engineering 
Laboratories, Chicago Aerial Industries, 
Inc > Melrose Park, I 

Paul E. Lorentzen, manager, Magnetics 
Division, Networks Electronic Corp., Van 
Nuys, Calif 

Gwynn H. Robinson, assistant to the 
vice president and general manager, North- 
rop International, division of the Northrop 
Aircraft, Inc., Beverly Hills, Calif 

James H. Moore, general manager, NRC 
Equipment Corp., subsidiary of National 
Research Corp., Newton, Mass 

Alan R. Gruber, assistant chief engineer 
nuclear systems research, Astro, division of 
Marquardt Aircraft Co., Van Nuys, Calif 

D. J. Gribbon, director-manufacturing 
branch, Missile Systems Division, Lockheed 
Aircraft Corp., Sunnyvale, Calif 

Charles W. Sanford, vice president-man 
ufacturing, Crouse-Hinds Co., Syracuse 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


ARMY’S HAWK MISSILE destroys attackers flying at even the lowest altitudes 
and in the blind zone of conventional radars. Raytheon engineers at the 
Bedford Laboratory work on this and other vital missile projects. 


Advanced work with prime contractor 
for Army Hawk and Navy Sparrow Ill 


The caliber of Raytheon engineering is an indication of the qual- 
ity of our staff. Raytheon is the only electronics manufacturer 
with prime contracts involving complete systems responsibility 
for both air-to-air and surface-to-air missiles. 

As an engineer in our Missile Systems Division, you associate 
with men of top national reputation in stimulating small groups. 
Our expanding development has created interesting openings in: 


ELECTRONICS PACKAGING * AERODYNAMICS 
SYSTEMS ENGINEERING * STRUCTURAL ANALYSIS 
HYDRAULICS + SPECIFICATIONS 
AIRFRAME DESIGN 


Send brief outline of experience and educational background to 
V. Crowninshield, Raytheon Missile Systems Div., Bedford, Mass. 


RAYTHEON MANUFACTURING COMPANY 


Bedtord, Massachusetts 
AN 


Are you the ‘ 
ONE MAN IN THREE? A 


MISSILE SYSTEMS DIVISION 
Excellence in Electronics 








EMPLOYMENT OPPORTUNITIES 


NATIONAL The Advertisements in this section include all employment opportunities—execu- 


COVERAGE tive, management, technical, selling, office, skilled, manual, etc. 
a sia | 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $37.40 per inch for all adver $2.10 per tine, minimum 3 lines. To figure advance 
tising appearing on other than a contract basis payment count 5 average words as a line. 
Frequency rates quoted on request poumee Wanted Ads are % of above rate 

An A i ™%” » ox Numbers—-counts as | line 
See ae pees gamed on ® | Discount of 10% if full payment is made in advance 

. = lin , for 4 consecutive insertions 


Subject to Agency Commission. Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 




















Hydraulics 
ENGINEER 


SERVO COMPONENTS 


A medium size company located in ments plus knowledge of related 
California is looking for a Hydrau- manufacturing processes. Experi- 
lics Engineer to take charge of their ence in the design of electrohy- 
servo components in areas of re- draulic servo valves, desirable. 
search, design and development. Will consider a senior engineer 
Should have at least B.S.M.E. de- ready to assume greater responsi- 
gree or equivalent. Must have ex- bility. State in first letter: Age, 
perience in aircraft and missile education, training, positions held 
hydraulics with emphasis on the and earnings. All replies will be 
design of hydraulic servo compo- held in strictest confidence. 


P-7203, Aviation Week, 68 Post St., San Francisco 4, Calif. 









































ADDRESS BOX NO. REPLIES TO: Bow No. L 
( ssified Adv. Div of thia publication. 


Send 


VEW YORE se. P. > BOX 12 Pilots and mechanics needed 
CHICAGO 11 29 N. Michigan Ave Pilots must have 500 hours 
SAN FRANCISCO 4: 68 Post St call or write 
RICK HELICOPTERS, Inc 


San F i Ai +, S. F. 2 
POSITIONS VACANT n a ny 








@® ME-AE-EE with © 
and manufacturing. 

@ Must have at least two years’ in either 
compressors, turbines, combustion, after- 
burners, or nozzles. 

Duties include the development of G-E's 
new high mach, high altitude engine to 
specific performance requirements. 
You will be responsible for specific 
design involved, plus technical guidance 
to other groups, 


ENGINE CONTROLS AND ACCESSORIES 4 


@ SEVERAL GOOD POSITIONS ARI 
NOW AVAILABLE IN THIS FIELD 
IN BOTH SYSTEMS CRITERIA 
AND COMPONENT DESIGN 
(ELECTRICAL, ELECTRONICS, 
PNEUMATIC, HYDRAULIC, AND 
COMBINATIONS) 


The critical period of the jet age is 
here. Small engineering teams at Gen- 
eral Electric face the challenge with 
completely different ideas... advanced 
design principles...new chemical and 
nuclear propulsion concepts. It's in this 
active atmosphere that you grow at G-E 
-»+ putting your talents to use in one of 
the most important phases of our nation’s 
military and peacetime future. 


For an immediate reply, send your resume 


to 
MR. J. A. McGOVERN 
PROFESSIONAL PLACEMENT 
ENGINE DEPT. BUILDING 501—-ROOM A-—137 
POplar 1-1100 


GENERAL (36) ELECTRIC 


CINCINNATI 15, OHIO 


4 








Sales Manager—Established firm in Los An- 
geles Area has opening for qualified man to 





manage sales operations of aviation supplies 


and services. Must have sales management Outstanding opportunity with 


experience and be thoroughly acquainted 


with airline industry. Send complete resume | the City of Los Angeles 
o P-7200, Aviati eek, . 
t 00, Aviation Wee Dept. of Airports 





Wanted: Schedule and Tariff Man to head uo 
local service traffic department. Right man 


as 
can work into traffic manager position ASST. AIRPORTS 


Write, giving education, experience, and 


salary expected, to P-7225, Aviation Week. ENGINEER 
“= POSITIONS WANTED — $677 to $842 MO. — 


Art Director for industry. Background College grad. & 6 yrs. prof. engrg. exper. (3 yrs 
graphic arts, physics, industrial design. Will in airport design) required 
Relocate. PW-7284, Aviation Week, 











Apply by February 26 


Opportunity Wanted: Pilot, age 34, married, | Room 5, City Hall, Los Angeles 12 
college graduate (B.A.) Pleasing personality Michigan 5211 
and appearance. Over 7,000 hours; commer- 








cial, A.S.M.E.L. and Instrument ratings. 





Diver's, field business background, including 
sales, public relations and flying. Desires 
sales type position, whefe background and | 
experience can be utilized. Prefer Southwest 

or West. Box 615, Marshall, Texas. IN ALL INTERESTS 
Ex-Naval Aviator, 2,600 Hrs. Diversified | 

Flying. Comm. SMEL Instrument. Age 26, | OF AVIATION 
Family Alert, Aggressive, Personable, De- | 
sires Position With Future; Combining Tal- 
ents In Aviation and Sales. Excellent Back- 


ground and References. 1041 Somera Road, | if You’re Important, you either read 


Los Angeles 24, California. 
AVIATION WEEK 
DON’T FORGET THE 


BOX NUMBER | or you advertise in it, or both. 


























To EMPLOYERS 
who advertise 
for MEN: 


When there are many applicants for a 
single position it frequently happens that 
the only letters acknowledged are those 
of the most promising candidates. Others 
may not receive any indication that their 
letters have even been received by a 
prospective employer much less given con 
sideration. These men often become dis 
couraged, will not respond to future adver 
tisements, and sometimes question their 
bona fide character. 

Every advertisement printed in the Em 
ployment Opportunities Section is duly 
authorized. 

It will help to keep our readers interested 
in this advertising if you will acknowledge 
every application received, even if you 
merely return the letters of unsuccessful 
applicants with, ‘Position filled thank you” 
written or stamped on them 

We suggest this in a spirit of co-operation 
between employers and the men replying 


to Employment advertisements. 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 








AVIATION WEEK, February 17, 1958 





caso SEARCHLIGHT SECTION oveansinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATES UNDISPLAYED 


The advertising rate is $24.00 per inch for all advertising appearing on $2.10 a line, minimum 3 lines. To figure advance payment count 5 
other than a contract basis Contract rates quoted on request average words as a line 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undisplayed ads 
columns—30 inches—to a page DISCOUNT OF 10° if full payment is mode in advance for four con- 
Closing date is 11 days before issue date, subject to space limitations secutive insertions of undisplayed ads 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y 











Deal directly with owner or ’ 
Immediate Delivery LODESTARS 
1820-56 or G205A Engines (NTSO) 4,000 


hour airframe inspection completed—no 
- interior—no radio—standard panel. Ex 
cellent for conversion. Choice of three. 


Serial 42-96683. Excellent condition in military configuration as $50,000 to $70,000, F.A.F., Minneapolis. 
released by USAF. Engines 67 hours and zero hours 


$50,000.00 | B-26 


FOR SALE, LEASE OR FINANCE New airworthiness certificate 8/1/57. Less 
than 100 hours on R-2800-75 engines. 1275 

TRADE-AYER co. gallons of fuel—2 ARC-ISD receiver 
Linden Airport, Linden, N. J. 2 R-89B receiver—1 Collins 17L—1—Collins 

Wabash 5-3000 51V-1—F-11 Isolation lamp—l1 Bendix in 
terphone amplifier—2 Bendix ADF’s—1l 
Sperry A-12 autopilot. Dual instrumenta 
tion—Dual RMI—300 plus cruise. $150,000, 
F.A.F., Minneapolis. 


Immediate Delivery AERO COMMANDER 520 


We stock, overhaul, and ins*all 


PRATT & WHITNEY WRIGHT 160 hours since major overhaul on air 
craft engines and accessories. 3 blade 


R1830 R1820 propellers—reclining airline type sects 


formica custom card table—individual seat 
75, ~92, —4 —202, —5, —72 lights—dual instrumentation—rotating bea 


K 98 5 R1 3 40 2 con—all double windows and special 
oa 000 soundproofing steerable nose wheel 

Dare 360 transceiver—Dual ARC omni— 
and our most popular DC3 engine ARC ADF—Marker beacon receiver—L-2 
R1830 - SUPER - 92 auto-pilot—Must be seen to be appreci 


ENGINE WORKS | | Arno COMMANDER 520 


Lambert Field Inc St. Lovis, Mo 








FOR SALE 
DC-4's 


B & E Models 
Fully Convertible 


PVP SVT TII TY 


Overseas & Domestic 


Financing Available 


Green with white trim. Less than 200 
hours on aircraft engines and accessories 
Window curtains—Reclining seats—Eye 
THE brow panel lights—Flashing navigation 
lights—Deicer boots—Windshield deicer 


Dual horitons—dual altimeters—rotating 
beacon—Lear ADF-12 & Lear ADF-14— 
| ARC-1SD Omni with localizer & glide path 
LJ | Dare transceiver—Narco omnigator 


Lear L-2 auto pilot with altitude control & 
STORY approach coupler. Immediate delivery 
F.A.P., Minneapolis. 





UNITED STATES 
OVERSEAS AIRLINES INC. 


Chrysler Bidg., New York, N. Y. 





Telephone YUkon 6-6685 
Cable: USOALINES NEWYORK 
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Please Contact - Sales Department 


UPHOLSTERING : 
FOR SALE ee eee oe Inc. 
DC-4E at FIELD CHICAGO MINNEAPOLIS, MINNESOTA 














Overwater Configuration 
Convertible Boa! Bisoesty 


Passenger-Equipped — cow HANGARS 


Zero-Time Engines and 





U.S. Navy type. 
120’ clear span 
by 200° depth —_ 


OVERSEAS NATIONAL AIRWAYS Doors 120'x28" ia 2 


Box 2396, ee nae 
Oak! . ° All Steel Constructed. Excellent mone- ; Rommert-Wernsr 

akland International Airport, tary saving and gaa delivery if - / J 

i ; are considering the construction of o 
California hanger of this size. 
Tel: LOckhoven 2-2247 
TWX: OA-432 TRADE-AYER COMPANY 

Cable: ONATAIR, OAKLAND Linden Airport Linden, N. J 


Wabash 5-3000 


Airframe if Desired 


Voted 
beeen 
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GENERAL OFFICES 


SEARCHLIGHT SECTION 


(NEARLY NEW) 





(LATE MODEL) 


DC-7Bs and CONVAIR 340s 


Within the next three months Continental 
Air Lines will start taking delivery on its new fleet of 
Viscount Mark II aircraft...making available for 
immediate delivery one Douglas DC-7B, and possibly 
several more. In addition to this, one Convair 340 
will become available for immediate delivery, with 
several more to follow. 


The DC-7Bs are practically new, having been 
put into service and flown on Chicago-Los Angeles 
route only since April, 1957. The 7Bs have a 
strikingly-decorated interior and are convertible on 
tracks from an 85-passenger coach, with first-class 
lounge, to a regular first-class, 64-passenger con- 


figuration, with 5-passenger lounge. Both the 7Bs and 
Convair 340s are RCA Radar equipped 


The Convair 340s for sale are in perfect condi- 
tion. They carry 44 passengers in first-class con- 
figuration and feature integral loading ramps and 
other well-known Convair efficiency features. One 
of these planes is available now...others will be 
available in the near future. All planes for sale 
include spare engines. 


For full specifications, prices and other infor- 
mation, phone, wire, or write to Richard G. Schorling, 
Director of Purchasing and Property. 


ee 


STAPLETON FIELD 
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DENVER, COLORADO 
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SEARCHLIGHT SECTION 


SPECIALISTS IN DOUGLAS, CONVAIR, CURTISS, LOCKHEED AND BEECHCRAFT SPARE PARTS 


AVIATION Parts & EQUIPMENT ©" ~ 


7600 Clybourn Ave., 


Sun Valley, Calif 


STanley 7-9733 - 


Cable 


1230 N.W. 57th Ave 


APECOAIR Miami, Florida 





FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Cus lact 
SW, e 1) 1. Gra web [ 
Of ice Faia rest You ‘ 


ATLANTA, 3— 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
R. POWELL 


BOSTON, 16—350 Park Square 
HUbbard 2-7160 
J. WARTH 


CHICAGO, 11—520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37—2005 Seymour Ave. 
Elmhurst 1-4150 
F. X. ROBERTS 


CLEVELAND, 13— 
1164 Illuminating Bldg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2—1712 Commerce St., 
Vaughn Bidg. 
Riverside 7-5117 
G. MILLER 


DETROIT, 26—856 Penobscot Bidg. 
WOodward 2-1793 
J. GRANT 


LOS ANGELES, 17—1125 W. 6 St. 
MAdison 6-9351 
R. YOCOM 


NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 


R. OBENOUR 
D. COSTER 
R. LAWLESS 


PHILADELPHIA, 3—17th & Sansom St. 


Rittenhouse 6-0670 


H. BOZARTH 
R. EDSALL 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 
F. HOLLAND 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 





NOTICE 


TWIN BONANZA E-50 


Factory Invoice $126,000. Now $86,000 delivered to 
cofporahon, May 1957, TTAE 166 hrs, wing deicers, 
prop anti ice, sapphire trans, dual ARC 15D, plus 
CDI course director, Collins 17-L-4, ILS, Wilcox 
Glide Stope, plus other radio gear, air cond., 
super squndproof, bar, custem paint 


LOA DED—MINT CINDITION 
HAZELL © WOLFF ASSOC 


311 W. Baltimore Ave., Media, Pa 
LOWELL 6-8585 Cable /Semicolon /Hawolff 








An 


Investment e 


Productive advertising 
INVESTMENT 
rather than an EX- 
PENDITURE. 


is an 


“Searchlight” advertis- 


ers almost invariably 
report prompt and satis- 


factory results. 
BE CONVINCED — 


send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 


AVIATION WEEK 


P. O. BOX 12 
NEW YORK 36, NEW YORK 














$78,000 
Aere Commander 680-S 


326 TTA & E, Collins 17-L-4, SIX, St R3, 
ARC.-! D. Lear ADF-i2, Sunair HF 227R, 
ARC T.-21 TR, Deicer Boots 
HAZELL © WOLFF ASSOC. 
311 W. Baltimore Ave., Medic, Pa. 
lowell 6-8585 
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DEAL DIRECTLY WITH OWNER 


EXECUTIVE 
LODESTAR 
VENTURA 
BEECHCRAFT 
C18S—D18S 
E18S 
GRUMMAN 
GOOSE and 
SUPER WIDGEON 
PBY-SA 
T-6G—PV-2—B-26 
SIKORSKY S-51 
We are owners of all these and interested in 
the purchase, sale, lease, and trading of all 
types of aircroft. Advise us of your require- 


ments to receive ovr custom proposal to 
meet your exact acquisition or dispose! needs 


> TRADE—AYER CO. 
linden Airport linden, N. J 
Wabash 5-3000 


IMMEDIATE DELIVERY 


Two C46Rs 
T category 49.900 ths TAS 220 mph 
Two C46As 
CARGO 
One C47 
CARGO 


Three C45Fs 


Zero time engines, six or eight passengers, Hartzelis 
Hydromatics or Constant Speed 


L & J TRADING 
COMPANY, INC 
int’! Airport, Miami 
Phone MO 5-377! 
Ask For P. E. Dixon or E. E. Jones 


AIRLINE DC-3 
CARGO C-47 
CARGO C-46A 








Box 1065 








C-47’S FOR SALE DC-3’S 
ALSO 
REPAIR OVERHAUL MODIFICATION 


VOLITAN AVIATION 


12820 Pierce St INC Pacoima, Calif 
Phone EM-9-1283 











BUSINESS OPPORTUNITY 





Manufacturing Opportunity Originator of 
well known production airplane offers an- 
other new and outstanding design for gen- 
eral aircraft market a sound reliable concept 
non competitive amphibian under 
price class airframe « components manufac- 
turing company preferred. BO-7233, Avia- 
tion Week, 


£50,000 


FOR SALE 





Helicopter Parts Bell 47 & Sikorsky, New 
10¢ off st Stinson Field Air- 
738, San Francisco 6, Texas. 





Aircraft for Sale. PBY Amphibian Aircraft. 
Surplus to Canadiar xploration Company's 
use Extra Large Cargo Door and Cargo 
Floor Executive Passenge Compartment 
Emergency Rocket power Galley facilities 
survey turret in nose Aircraf completely 
outfitted for nstrument conditions and 2 
crew operation extremely well maintained 
and in excellent conditior Available for im- 
mediate sale at reasonable price. FS-7¢ 


ation Week 





@ Armament 

© Ballistics 

@ Radar Antennas 

® Guided Missile 

Support Equipment 

@ Auxiliary Power Supplies 
® Control Systems 


From radar antennas to “readout” equipment... 


AMF has experience you can use 


e On land and sea, radar antennas made by AMF play a vital part in the nation’s defense 


system e And converting the incoming radar signals into instantly understandabie infor- 


mation are brain-like AMF Electronic Data Display Systems. The ultimate in “readout” 





equipment, these compact console units accept either analog or digital information, instantly 
convert, coordinate, and display the data on the face of a cathode-ray tube. Incoming 
signals can be interleaved with synthetic symbols for immediate reference, and any segment 
of the display can be offset and enlarged whenever desired. e See for yourself why, for 
radar control of air, ground, and harbors, or for general-purpose computer reading, AMF 


has the experience and equipment you can use. 


rl Defense Products Group 


DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 
PRODUCTS 1101 North Royal Street, Alexandria, Va. 


Asbury Park @ Atlanta © Boston © k @ Dallas @ Da @ Los Angeles @ Seattle @ Tucson @ Washington, D. C. 
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Continental Air Lines 
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General Electric Co 

L. & J. Trading Co., Inc, 
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Remmert-Werner Inc 
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BUCKETS 


and 


BLADES 


for AGT 


We design’ and build: 


e Forge Dies 
e Trimming Dies 
e Investment Molds 


We machine to \*~ 


e Forgings 

@ Solid Stock 

e Investment Castings 

e Centrifugal Compressor 
Wheels 


URBINE 
AIRF OILS 


/thaca, New York 





LETTERS 





Unfair Distortion 


As one 
through many years, I was surprised at the 
distortion which was presented in 
Washington Roundup’ AW Dec 
p. 17 The paragraph to which refer- 

“Bureaucratic 


cn 1S 
, 


who has admired your publication 


nfau 


made was captioned 
Pyramid.” 

In this paragraph the Office of the As 
sistant Secretary of Defense for Supply and 
is having a staff 


250 people whose jdb was to 


Logistics was represented 


of more than 


overlook” the 
1 Statement 
than even you imagined, 
current modus operandi 
“By contrast,” vou mentioned the Office 
f the Assistant Secretary of the Air Force 
9 Materiel as having 26 persons—intending 
convey to your that these two 
facts added up to an organizational oddity; 
As one worked with both of 
these organizations, let me provide you 
with a bit of additional information which 
may help you to correct this distortion, if 


irmed forces in certain areas 


iccurate 


its 


which was more 


iccording to 


readers 


who has 


such is your desire 

The OASD (S&L) staff mentioned above 
represents the total organization which 
establishes policies for the Army, Navy and 
Air Force im areas procurement, 
production, supply and transportation. This 
staff is very efhciently utilized, and tackles 
the monumental job of getting the military 
coordinate their activities 


such as 


departments to 
in these fields 
Ihe staff of the Assistant Secretary of 
the Air Force for Materiel, on the other 
hand, represents a minute percentage of the 
\ir ‘Force personnel engaged in similar op 
erations. Essentially, they are involved in 
the approval or disapproval of recommenda 
tions which are prepared for them by per- 
sonnel of the Air Materiel] Command whose 

staff runs into the tens of thousands 
\ Lonc-Time SusscriBper 


Washington, D. C. 


Ve 

Great Sin 
a proponent of supersecrecy; 
must take with what I 
interpret to be the intent of your editorial 
in the De 16 issue of Aviation WeeEK 
entitled “Vanguard’s Real Success.” 

Your interesting, instructive, generally 
article distracts the 


1 potential cause of the 


I am not 


issuc 


however, I 


vell organized reader 


ittention from 
Vanguard 
proj 


lhiy 
1LInes 


Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor. Aviation Week. 
330 W. 42 St.. New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


ponderous psychological pr 
miracle anything worked!! 

I believe a great sin has been 
by whoever made it mandatory 
plete detailed publicity of the 
launching be permitted. Not necessarily the 
offi ial 
but rather the motivating source 
ticularly 
of the 


behind closed 


committed 
that com 
Vanguard's 


who made the particular decision 


I am par 
anxious to know how the “power 
] 


American free press was used 
loors. Was it as license for 
ition of news rather than 


serve the interests of our 


} 


the selfish 
is freedom to 
country? 

In commemoration of this 
nowned travesty, I suggest that a memorium 
established for Van 
forced to need 
“freedom 


gener 


world re- 
of some kind be those 
guard engineers who wer 
lessly sacrifice their ulcers for the 
of the press.” 
An engineer with no association 
with the Vanguard or anv of 
its project members 


Roosevelt, N. ¥ 


FRAGOLA 


. 

Inaccurate Material 

As a long-time reader of your magazine, 
I have developed the highest possible regard 
for the technical excellence of your articles 
ind the timely nature of the material you 
present to your readers. It is seldom that 
I find material presented in your magazine 
which is to mv knowledge imaccurate or 
even inadequate. However, your issue of 
Sept. 30 irticle which I feel 
could have been improved to make it more 


contained an 
completely comprehensive and perhaps more 
fair to all concerned 

I refer to your artic 
Simulates Aerodynami 
If this article to have 
cribed a system devel ype 1 by 


entitled “Infrared 
Heating” (p. 81) 
specifically des 
W estinghous¢ 
ally pertai 1 to a sales 
symposium recently held Westinghouse 
ind if this article wer 
labeled, I feel that I cou e no criticism 
However, the artic vritten that it 
_that it is a general survey of the 


were 


to have specifi 


ilation of aero 


high temperatut 
heating and t is actually 
etter 


t 


Week we filled the entirety of p. 110, at 
no inconsiderable with an advert 
“integrated systems” and h 
readily contacted us to hav 
obtained a complete description of all th 
equipment that we offer 

In addition to the fact that our compan 
has supplied a large amount of this type of 
only incidenta 
that General 


ittention and 


expense, 
tisement of our 


could have 


received 
urticle, I note 


equipment and 
mention in the 
Electric even less 
I can that the company is in 
this business very deeply and could, | 
sure, have added appreciable technical in 
formation to a general article on aerod\ 
namic heating simulation 

In any event, this article has presente 
material on something that is extremel 
timely and will undoubtedly be getting 
ncreasing attention in the 
field in the future as speeds increase an 
structural aerodynamic 
heating become correspondingly more cor 
K. G. ANDERSON 
President 
Research, Inc 
Hopkins, Minn 


received 
assure you 


engineering 
] 


problems due to 


plex 


Cold Facts 


Having read Mr. James Rarick’s letter in 
the Dec. 30 AVIATION WEEK 
(p. 102) and the many comments made in 
open letters in your of Jan. 27 (p 
122), there is one which very eloquently 
and factually emphasizes the cold and un 
idulterated facts entitled, “Thesis Chal- 
lenged,” by Charles F. McMorrow of 
Haddon Hegts., N. 

My reaction to Mr. McMorrow’s letter 
is “AMEN.” I concur in every respect. 

Hucu C. Rossrns, President 
Robbins Aviation 
Los Angeles, Calif. 


“ . 
Standing Up 
I am standing up and emphatically wish 
to be Steven J]. Viscovicu 
Los Angeles, Calif. 


issue of 


issuc 


yunted! 


Lights On 


to the CAB acc 

published in the Jan. 6 

WEEK IO), my 
he likelihood of mid-air collision 


ident re 
AVIATION 


recommendation fo 


With reference 


. j 
port 


position lights 


to operate g 
and durin 


es—not just at nig 
uced visibility 
trip to the 
rginal weather conditions 
their lights on 
me that posit on lig 
r to sec 
fla h 


NIN 


airport 


1Odla 
1 ava 
rem 


th 
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There’s a custom-built Leach 
unit for every 400-cycle ap- 
plication. Write for Bulletin 


400-cycle Power. 
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“Moving upstairs’ through the application of the 
same sound principles which have made 
Servomechanisms, Inc. a leading supplier of avionic 
equipment for modern-day manned aircraft 
SMI is today successfully meeting the challenges j 
in the equally complex field of missile / me, 
systems. Major design and production projects 
by SMI have resulted in a family of 
roloh clare tem olaeleltiat Mic) m@cleliiMeliselegilmelile 
eigelelalemet')*) *lelem@uilit til mate lie ul ae) 
The same high standards of reliability and 
maintainability inherent in SMI 
WAC -relaleligelaliom Olle sM millet ie) lab Mel slela celel te { 
silelelel(-+ Mel -a4-1le)e]-leMiel@iiilelilal-lemeligaaenl 
slehs—mel 11am laa st SsUlih mel elelilaelice, 
elamulttiil- releyeliraelilelar a | 
We would welcome the ‘ oT) 
opportunity to work with you 
on your missile problems. 
MISSILE CAPABILITIES 
> - Engine Controls 
e Instrumentation 
e Ground Checkout Equipment 
e Infrared Devices 
e Guidance and Autopilot Subsystems { 
@ Production Test Equipment 
e Complete Qualification ‘4 
and Environmental Facilities ‘ 
@ Rotating and Magnetic Components " 
e Vacuum Film Techniques r 
, 
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The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limited, Toronto |5, Ontario 
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